vi 
“sue 


eh 


t i 
Aauneeai 


cS 


Ibs: 
Ste 
ree 


é Sesh Se < 
i “ bes 


PaaS : : 
epee adie ee Nt) ee 
: aaa E : RNa NN RA ASR) RRO sil eect 


Digitized by the Internet Archive 
in 2023 with funding from 
Amateur Radio Digital Communications, Grant 151 


https://archive.org/details/atwaterkent0Ounse 


Y¢ 


AATWATER 
SERVICK MANUAL 


NT 


The following pages have been prepared with 
the idea of enabling the Atwater Kent Radio 
Dealer to more thoroughly understand the pro- 
duct he is engaged in merchandising, and to more 
readily locate and correct any condition which 
might interfere with the proper functioning 
thereof. 


— 
i a A RS 


ATWATER Kent MANUFACTURING CoMPANY 


4700 WISSAHICKON AVENUE, PHILADELPHIA 


\ 
\ Si Primted in U.S. A. Copyright Aug. 1928, by Atwater Kent Mfg. Co. y 


~ ig 


Reprinted by Vintage TV & Radio, 3552 West 105 St., Cleveland. OH 44111 


ATWATER KENT RADIO SERVICE MANUAL 


Introduction 

Section I. 
Section tH Ie 
Section III. 
Section IV. 
Section Vz. 
Section V-a. 
Section VI. 
Section VII. 
Section VIII. 
Section IX. 
Section b&, 
Section XI. 


wm No. Ser. D. 27, 


_ Table of Contents 


' 
Page 

UE 5 GU. «+ os Tes ae a by, ae < ee es CO 3 
Theory “of Radio Retelvers.20 tia tye dod we eee 4 
Planning the. Serice: Departnents i.e te oe pe ek se 13 
Using’ the: ServicesE.quipment:': . 208-0. sete. eo cee oo ie 
Troubles Due to Equipment, Location and Installation........ 21 
Outside. Interferences—Causes and Remedies............... 23 
Descriptive List’ot Atwater’ Kent Receivers. 9.25 .a0ca 24 
Servicing Receiverssand A. Cy Power, Unites nee ee a3 
Explanationtof Abbreviations? . 2... .aey «aed Mees ae 25 
Model JOB Set. 72.0) 2, as » os i en on ee 2 on oe oe 26 
Model 10.Set.se5 2. ore ay te ene oe eee enact cep oly 
Model 12)" Set. <a-c:c svtae se a amass eee eee eer crete eee 28 
Model (20) Set. go sy70 Peak he Se ee eee eee are 29 
Model70: Compact: Sets 1 csisiay ose cee oem 30 
Models 30:35. and: 48 Setsie2. 2 2s eee eee eee 32 
Model 372, Sets vedic sce Ue. 5 rate a ae ee eee a ones ee ee 36 
Mosdels’ 33 -and “497 Sets: ..- mc «sie 4coy tenet eee oe eae ae 38 
Model 30" Sct tink ogieaia.cth voles sy Come Oeenerd ome el core Sete 41 
Model: 360 Set ya so Seta «vin e-em od aU eee een cae a4 
vYS Power Unit (Below Serial No2260,00037+. 2. ese cee 48 
“¥" Power Unit (Above Serial No. 260,000) 0. ..055). 05... 50 
Model 27 (Set. st av ias ats Sadicter de hae eet ee eee ee. Se $2 
Model 38 Séta i. tau fog, > cay ok See eee ec Cems 56 
Power Units in Models's 7 and 3824) 1 tare oe ean ae ae 60 
ModelassUmaorancd Sar Seth. ta. as 5 ve eee aie tereree were 63 
Modelit4r Scere ns ot ies Pia oy Paes oe ee 66 
Power Units in Models 40, 42.44 and 522. ... gee ue eeee.. 69 
Table of Voltagetiot A.C: Setag. conn age oy aie ane 71 
Servicing the B Power Unit 2) ee. em eaener e eecen ens 72 
Chart of Troubles and’ Probable: Gansesen 0 aes 76 
Troubles Most Frequently Encountered............+c0s0e- 78 
Servicing Atwater Kent Speskerssae sous weeny een te eae 79 
Miscellaneous Service: Informations, sues oe oe ee eee 84 
Use of Power Tubes in Battery Type Sets.. 5.3 ............6 84 
Replacement of Rheostat (Battery Type Sets).............. 84 
Synchronizing Condensers in One-Dial Receivers............ 85 
Adjusting Belt Tension annus; Ae. . oe ee ee ee 86 


INTRODUCTION 


1. Purpose of Service Manual 

The object of the Service Manual is to assist the 
retailer of Atwater Kent radio products in giving prompt 
and efficient service to the consumer-owner. Since in 
accordance with our Radio Service Policy, service on 
Atwater Kent radio products is to he handled by 
Atwater Kent dealers and distributors only, this publi- 
cation should be considered confidential and except in 
special cases, is furnished only to regularly appointed 
outlets of Atwater Kent radio merchandise. 


2. Importance of Service 

Service has “come into its own” during the past few 
years and its importance is continually hecoming more 
widely recognized. The value of prompt and courteous 
service by the dealer cannot be overemphasized. Serv- 
ice is closely linked with sales—in fact the one depends 
on the other. ‘The radio dealer who has foresight will 
build for the future by maintaining a neat and efficient 
repair department and employing a competent service 
personnel consistent with the size of his organization. 
There is no better step toward building good-will for 
Atwater Kent products in his immediate locality. 


3. Dealer Service Procedure 

The dealer who has a reasonably well equipped service 
shop will find that he is in a position to handle the 
servicing of practically any set which comes to him for 
repair, since the bulk of repairs will not be of a difficult 
nature, 


In the event that he is unable to perform a certain 
repair, the set or unit should be returned to his local 
distributor, who maintains a complete service depart- 
ment similar to that of the factory. The distributor 
will furnish his dealers with complete instructions for 
return of material, such as making out of return report 
blanks and other routine in connection with the handling 
of service matters. 


4. Dealer’s Parts Stock | 


We strongly urge that every dealer carry in stock a 
supply of such repair parts as may be most commonly 
required for the more popular types of Atwater Kent 
sets and speakers. This will eliminate the possibility of 
a dissatisfied customer, resulting from the delay neces- 
sarily involved in ordering a part from the distributor. 
Newly appointed dealers should consult their dis- 
tributor regarding a suitable initial stock to be carried. 

Repair parts must be purchased from the distributor. 
No parts are sold direct from factory to dealer. 


5. Repair Charges—Warranty Repairs 

The charge on a repair job for the consumer, on a 
set beyond the warranty, may be based on the con- 
sumer price of the repair parts used, plus a charge for 
the time required, at a definite rate per hour. The 
time charge wil] cover the time consumed in testing the 
set when repaired, and in calling for and delivering the 
set, if this is done. 

Our factory warranty on new products, involves the 
replacement of parts defective in work:manship or mate- 


ty 


rial, and covers a reasonable length of time. Our dis- 
tributors are notified by bulletin when certain models 
pass beyond the warranty period, so that in case of 
doubt, definite information can always be obtained from 
the distributor, as to whether a warranty adjustment is 
in order on a certain model. 

In many cases the dealer will find it of advantage to 
adopt a wnitten “Service Agreement” with the con 
sumer, whereby a charge is made for service calls and 
repair work after a certain Iength of time. This will 
protect both dealer and consumer. 


6. Service Policy 

A complete printed “Service Policy,” definitely out- 
lining the factory's plan on service matters, is sent once 
a year to our distributors, and such information from 
this as is required by the dealer will be passed on to 
him by the distributor. A definite understanding be 
tween dealer and distributor on all matters pertaining 
to service will be the means of preventing much conflict 
and controversy. It cannot be too strongly urged that 
all instructions from the distributor be carefully fol- 
lowed, so that complete co-operation will exist. Written 
instructions, such as bulletins, etc., should be kept handy 
in a loose-leaf note book. 


7. Service Literature 

The dealer will do well to keep readily available, ALL 
literature pertaining to service which comes into his 
place of business. In addition to the bulletins from 
your distributor, the factory has a special “Dealer Bul- 
letin Service” which contains various suggestions and 
ideas along service lines. 

There are several excellent monthly radio trade pub- 
lications which are invaluable to the retail dealer, both 
from a sales and service standpoint. We believe the 
small price of annual subscription to several of these 
magazines will be more than repaid by the excellent 
information and ideas they contain. 


Two or three good text books on radio will also not 
be out of place on the dealer’s book shelf. An easily 
understandable book on the theory of radio and a prac- 
tical book on general radio service and repairing are 
suggested. = 


8. Factory Service Course 

One of the best ways in which the recognized Atwater 
Kent dealer (or his service man) can familiarize him- 
self more completely with the correct methods of serv- 
icing Atwater Kent radio products, is to spend a week 
or two in our factory Service Department. We have 
mapped out a “Course” of training to be followed in 
this work, which completely covers the various steps in 
repairing, assembling, and testing all models of our Sets, 
Speakers, and Power Units. 


The “Service Course” takes from one to three weeks 
depending on the ability of the individual. There 1s 
no charge for the instructions, but the dealer will nat- 
urally furnish the transportation and living expenses 
connected with this visit to Philadelphia. A letter of 
introduction from the local distributor is required and 
must be presented at the factory for identiication 
purposes. ; 


SECTION I 
THEORY OF RADIO BROADCAST RECEIVERS 


nowledge of Theory Essential 

While the primary purpose of the Service Manual is 
instruct the dealer in the testing and cepairing of 
twater Kent receiving sets, we believe that an under- 
inding of the fundamental principles of radio and a 
.owledge of how our sets function will enable him to 
rform this work more intelligently. It is, of course, 
sential to know what to do to correct troubles, but a 
cowledge of the theory and functioning of the various 
its of the set will enable the repairman to locate the 
yuble more readily. If an unusual condition arises in 
set, a repairman without a knowledge of the principles 
volved, can correct the trouble by “hit-or-miss” 
zthods only. The service man who has this funda- 
ental knowledge can analyze the condition and then 
termine the remedy. 


undamental Principles of Electricity Ap- 
plied to Radio 


Radio is based on electricity and a few of the ele- 
entary conceptions of its fundamental principles should 
: understood before going further. Electricity shows 
any characteristics of a fluid such as water, but unlike 
ater, it apparently has no substance, and its presence 
n be determined only by the effect. Its force, quantity 
id other properties, however, can be determined and 
easured by electrical instruments. 


In the pipe line shown in Fig. 1, there is a complete 
rcuit of water which is flowing through the pipes as a 
sult of the force exerted by the pump. The left-hand 
etch is a diagram of an electrical circuit in which the 
ectricity is flowing as a result of the force exerted by 
e batteries. There is a definite amount of water flow- 
g in the pipe line and there is likewise a definite 
nount of electricity flowing in the electrical circuit. 


ne 


Frc. 1. Comearison of Execrric Current wit Water, 


The quantity of electricity flowing is measured in units 
lled amperes. 
The water has » ~ertain pressure forcing it through 
e@ circuit. The el ctrical circuit likewise has a definite 
‘essure, Which is measured in units called volts. In the 
ater circuit there is a certain amount of resistance due 
the friction offered to the water by the sides of the 
pe. This resistance is obviously greater in a small pipe 
an ina large one. The electrical circuit likewise has a 
sistance depending upon the gauge of the wire, its 


length and the material of which it is made. Electrical 
resistance is measured in units called ohms. 


In the diagram shown in Fig. 1, the water and elec- 
tricity flow in one direction only. This type of electrical 
current and all currents produced by batteries is known 
as direct current. 


Alternating Current 

Alternating current may be compared to the sort of 
water flow illustrated in Fig. 2. Instead of being forced 
continuously in one direction by a pump, it is pushed 
first in one direction and then the other by the piston 
“Pp.” If the rate at which the piston moves back and 
forth is constant, it corresponds to the frequency of an 
alternating current, which is generally expressed in 
“cycles” per second. 


Graph of 


alternatin 
current 


Fic, 2. ALTERNATING CuRRENT Is SIMILAR To ALTERNATING 
Water Fiow. 


The diagram (Fig 2) is a graphical representation of 
alternating current. The current is built up to a certain 
voltage in one direction, falls back to zero voltage, builds 
up an equal voltage in the other direction, and again 
returns to zero. The two directions are known as posi- 
tive and negative, and alternating current consists of a 
series of such alternations in direction, expressed in 
cycles per second. In the case of “radio” frequency 
currents, these alternations are very rapid, the frequency 
ranging approximately fram 500,000 to 1,500,000 cycles 
per second. 


Condensers 

The action of the flexible diaphragm “D” illustrates 
the action of a fixed condenser in a circuit of alternating 
current. The diaphragm would stop a direct flow of 
water, but allows it to surge back and forth. A con- 
denser likewise acts as an insulator toa circuit of direct 
current, but not to a circuit of alternating current of 
high frequency, It will be seen later how this property 
of a fixed condenser is used in our receiving sets. 


A condenser is fundamentally a unit for storing elec 
tricity, and its ability to do this is termed capacity, 
expressed in units called farads. This is a very large 
unit, however, and the practical unit of capacity is the 
micro-farad which is one millionth of a farad. 


A fixed condenser (one of constant capacity) consists 
of two or more parallel metallic plates, which are sep- 
arated from each other by mica, air or another insulator. 
The capacity of a condenser depends upon the number 
and size of the metal plates, the distance between them 
and the insulating material. In the case of our by-pass 
condenser, which must have a comparatively large ca- 
pacity, the metallic portion consists of two layers of thin, 
pure tinfoil, separated by special impregnated linen 
tissue. The system of layers is then wrapped as shown 
in Fig. 3. A condenser made with mica insulators, 
having the capacity of this by-pass condenser, would be 
very impractical because it would necessarily be very 
large. 


Fic. 3. Construction oF Typicar Frxep CoNnpneNSER. 


A variable condenser (Fig. 4) is so called because the 
capacity can be varied. This is accomplished by having 
two sets of metal plates interleaved with each other and 
one set revolving on a shaft so that any desired area of 
the plates can be interleaved. By turning the shaft and 
revolving one set of plates, the capacity of the condenser 
is changed to any desired amount within the limits of its 
total capacity. 


Fic. 4. ConstRuCTION OF VARIABLE CONDENSER. 


Transformers 

Transformers are a very important part of a receiving 
set and when used in connection with a radio tube, serve 
as a method of amplifying the broadcast signal after it 
has been picked up. The theory briefly is this: A coil of 
wire which has an alternating, intermittent, or pulsating 
current passing through it, sects up a constantly changing 
electro-magnetic field (lines of force having both electric 
and magnetic properties). (See Fig. 5.) If another 
coil of wire is placed in this electro-magnetic field, a 
current will arise in and flow through this second coil, 


even though there is no physical connection to the first. 
This transfer of electric energy takes place by what is 
called “induction.” The voltage “induced” in the second 
-7- *€ 2” 
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Fic. 5. ELecTROMAGNETIC INDUCTION—ACTION OF A 


TRANSFORMER. 


coil may be made considerably greater than that in the 
first coil by having a greater number of turns of wire in 
the second. For ordinary alternating and intermittent 
current, the two coils of wire (which are called primary 
and secondary) are wound around a soft iron core, 
which greatly strengthens the electro-magnetic field and 
increases the efficiency of the transformer. The two 
windings are insulated from each other and also from 
the core. 


Audio Frequency Transformers 

Our audio transformer No. 7661 (See Fig. 6) con- 
sists of a soft iron core made of a number of soft iron 
wires, a primary winding of about 6,000 turns of wire 
and a secondary of 15,000 turns of wire (gauge 40). 
The ratio of the number of turns of secondary to pri- 
mary is 2.5 to 1, which is likewise the ratio of output to 
input. The first stage transformer (No. 8060) has a 
ration of about 4 to 1. (Fig. 7). 


BLACK TO GROUND 
OR, =—C 


YELLOW TO 
B SUPPLY GREEN 


TO PLATE 


Fic. 6. An Atwater Kent Aupio FREQUENCY 
TRANSFORMER (2d stage). 


The iron core of a transformer builds up an electro- 
magnetic field which varies the same as the current in the 
windings. However, an iron core cannot respond 
efficiently to currents which vary at a rate of over 
500,000 cycles per second, which is the case of radio 
frequency current, and radio frequency transformers are, 


ierefore, usually made without a solid core, and are 
rrmed “air-core’”’ R. F. transformers. 


Fie. 7. ANotser Tyre or Atwater Kent Avupvio 
TRANSFORMER (Ist stage). 


Secondary 


Assembled 
Transformer 


Fic. 8. Two Tyres of Arwater Kent Rapto FREQUENCY 
TRANSFORMERS. 


Fig. & shows the types of transformers used in our 
ts to amplify the radio frequency signals. As can be 
en, these transformers do not have an iron core. 


adio Tubes—Construction 

The radio tube is undoubtedly one of the most im- 
yrtant units used in radio reception. We are all more 
‘less familiar with the external appearance of common 
dio tubes, and in Fig. 9, we see how the tube is 
mstructed internally. Most of the present-day tubes 
'e vacuum tubes, but some of special type are filled with 
rare gas which is chemically anu electrically inactive, 
he filament of a vacuum tube is made of tungsten, 
\oriated tungsten or other metals coated with a chemi- 
|, which, when heated, emits electrons (negatively 
iarged particles) ina vacuum, Tungsten, when it con- 
ins thorium, emits a greater number of electrons at a 
ven temperature than plain tungsten, and consequently 
quires less current. The plate is made of thin metal, 
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PLATE GRID FILAMENT 


stamped in the form shown in the illustration. The grid 
is of fine wire, so placed that it forms a sort of lattice 
work between the filament and the plate. 


Internal Action of the Tube 


The diagram on the right (Fig. 10) is a schematic 
symbol representing a vacuum tube. The diagram on 


| 


Fic I), Paru of Frow o¢ Erecrrons 1y VAcuuM TUBE. 


the left is also more or less schematic, so as to show 
more clearly just how the tube functions. The two ends 
of the filament wire are attached to the “A” or storage 
battery, which heats the wire so as to create the desired 
amivunt of electronic emission. These electrons would 
ordinarily fly off in all directions, but the plate of the 
tube being connected to the positive side of a “B” bat- 
tery, has a high positive potential, and the electrons are 
attracted by, and flow to the plate. The grid is placed 
between the filament and the plate, and when the poten- 
tial on the grid is comparatively positive it assists in 
causing the electrons to flow to the plate. When the 
grid is negative it repels the electrons on their way to the 
plate and when sufficiently negative, may stop the flow. 

The negative side of the “B” batteries is connected to 
the filament and as mentioned before, the positive side 
ig connected to the plate. In the particular illustration 
shown there is also a ‘phone unit placed in the circuit. 
When a stream of electrons flows between the filament 
and plate, the “B” battery circuit is completed across 
this gap and a current passes through the ‘phone unit. 
However, as previously stated, the potential on the grid 


determines the intensity of the electron stream between 
the filament and plate, consequently as the potential on 
the grid varies, the current in the plate circuit and 
therefore in the “phone unit also varies. The incoming 
broadcast signal is the factor which causes the potential 
of the grid to vary. Thus the current in the broadcast 
transmitter, varied by.a voice or sound in a microphone 
at the broadcasting station and radiated in the form of 
high frequency alternating current, eventually controls 
the current which flows through the speaker unit at the 
receiving set and similar sounds are consequently repro- 
duced. As a small voltage impressed on the grid con- 
trols a large current in the plate circuit, the tube may be 
used as a means of amplifying radio signals. 


Action of Tube as Detector 

The radio frequency currents which pass into the set 
from the antenna are of extremcly high frequency, be- 
tween 500,000 and 1,500,000 cycles per second. If a 
speaker unit were installed directly in this circuit with 
the current varying with such rapidity, it would be 
mechanically impossible for the diaphragm to respond to 
the variations in current. If it did respord, the pitch 
of the sound waves created would be so high that the 
sound would not be audible to the human ear. 


It is, therefore, necessary to convert the radio fre- 
quency current to an audio frequency current which will 
operate a speaker unit and produce sound waves audible 
to the human ear. This is accomplished by the detector 
tube, which through the action of the grid condenser 
and grid leak, rectifies the radio frequency current. The 
potential on the grid of this tubc is affected not only by 
the alternations of the radio frequency signal, but also 
by the charge which is stored up by the grid condenser. 
The current produced in the plate circuit of this tube 
has the same characteristics as the radio frequency cur- 
rent, but at a lower frequency. 


Principles of Radio Wave Transmission 

Some of the fundamentals of electricity and the units 
used in a radio set have now been discussed, and the 
question that arises in the minds of many 1s, “How does 
the radio frequency current generated by the broad- 
casting station reach the receiving set?” 


Electrical energy in the form of a radio frequency 
wave which has been modulated by a voice or music, is 
radiated in all directions by the broadcasting antenna. 


An analogous mechanical phenomenon will illustrate 
what takes place. When a tuning fork is made to 
vibrate, waves are sent out and any tuning fork within 
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Fic. 11. Transfer of Mecuanicat Viprations Between 
Unirs Havine SAME FREQUENCY OF VIERATION. 


range having the same period of vibration will be 
affected and start to vibrate also. The tuning fork “A” 
(Fig. 11) is caused to vibrate by striking it, and the 
tuning fork “B,” which has exactly the same period of 
vibration as the tuning fork “A,” also starts to vibrate. 
The tuning fork “C,” however, has a different period of 
vibration and is therefore not affected. 


Purpose of the Antenna 

A similar action takes place in the broadcasting and 
reception of radio. The radio frequency wave radiated 
by the broadcasting antenna sets up a corresponding 
radio frequency current in the antenna of a receiving 
sct when it is tuned to the same frequency. The fre- 
quency of the wave is expressed in kilocycles or wave 
length, and since the tuning devices in the receiving set 
enable us to change the period of vibration or frequency 
of the set, we ave able to receive waves from any broad- 
casting station within range. The radio frequency 
current in the broadcasting antenna is of such high 
frequency that a wave of electrical energy is radiated 
from it, and if the receiving antenna has the seme 
period of vibration, it responds to this wave in such 
a way that a radio frequency current is set up in the 
antenna circuit. The purpose of the receiving antenna 
is therefore to convert the waves of electrical enercy 
that are in the air to radio frequency current in the 
receiving set. 


The alternating currents set up in the antenna circuit 
are of extremely high frequency, ranging between 
500,000 and 1,500,000 cycles per second. As mentioned 
before, it is impossible to convert alternating current of 
such high frequency directly into sound waves, and it is 
therefore necessary to convert this current to a pulsating 
current of audio frequency. We have already explained 
aoe this is accomplished by the action of the detector 
tube. 


Necessary Elements of Receiving Set 

From the various points discussed so far, we can sce 
that the simplest receiving set would consist of an an- 
tenna, to convert the electrical energy to radio frequency 
current; a tuning device, to bring the set to resonance 
with the desired wave; a detector, to convert the radio 
frequency current to an audio frequency current; and a 
‘phone unit to convert the audio frequency current to 
sound. It is highly desirable to amplify the signals re- 
ceived so that the sound waves produced will be of 
considerable strength. 


Fic. 12., FuNpAMENTAL Untts of A Recervine Ser. 


Circuit and Construction of Model 20 


Compact Set 
The Model 20 Compact three-dial receiving set has 
two stages of radio frequency amplification, a detector 
and two stages of audio frequency amplification. In 


plaining what takes place in each stage, schematic 
igrams will be referred to using the symbols shown 
Fig. 13. AAA Wanye 


FIXED VARIABLE RESIST. 
RESISTANCE OR RHEOSTAT 
peel. 4 Referring to Fig. 14, the antenna circuit, which con- 
sists of aerial, primary of the first radio frequency trans- 
former and ground, converts the waves of electrical 
energy in the air to radio frequency current. The aerial 


wire and the primary winding of the transformer give 
WIRES WIRES this circuit a certain amount of inductance. In general, 
JOINED NOT JOINED and up to a certain limit, a long aerial and considerable 


inductance in the coil winding will pick up the greatest 


amount of energy. Too much inductance, however, 
lessens the selectivity and since it is impractical to 
shorten or lengthen the aerial wire to regulate this, we 
aaoornnoce 
GROUND 


change the number of turns in the primary winding of 
the first coil by means of the tapped switch and thus 
accomplish the same thing. Placing the switch blade 
on the first tap (Fig. 14), puts fewer turns of wire 
in the circuit and increases the selectivity at a slight 
sacrifice in volume. Using the third tap, which uses all 
the turns of wire of the primary winding, increases the 
volume considerably, at a sacrifice of selectivity. The 
center tap is a medium between the first and third. 
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RADIO ) 
Fic. 14. ANTENNA Circuit AND First Stace or R. FE, 
AMPLIFICATION—Mopet 20 COMPACT, 


\.E TRANS. R.F. TRANS. Detector Circuit—Action of Grid Leak and 


Condenser 

After passing through the three radio frequency cir- 
cuits, the signal which is still a radio frequency current 
as it was originally set up in the antenna circuit, but 
considerably amplified by the R. F. transformers, is 
impressed upon the grid of the detector tube (Fig. 15). 
The function of this tube as explained under tube action, 
is to rectify the radio frequency current to a pulsating 
current of audio frequency, and which has the same 
characteristics as the original current. This tube may be 


CHOKE COIL PHONE OR the same type as those used for amplifiers and the fact 


(101) 
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SPEAKER that it rectihes the current, instead of merely amplifying 
it, is due to the action of the grid condenser and grid 
Fic. 13. Svweo.s Useo in Scaematic Rapto DIAcRAMS. leak. The grid condenser collects a charge and the 


accumulated charge is impressed upon the grid of the 
tube. The grid leak prevents this charge from becoming 
too great by allowing it to leak off slowly to the filament 
circuit. 


The grid leak is connectcd to either the positive or 
negative filament circuit, but experiments by our labora- 
tory have shown that the detector circuit offers least 
resistance to weak signals when the grid leak is con- 
nected to a slightly negative potential. To accomplish 
this, a fixed resistance of about 450 ohms is installed 
directly across the positive and negative filament circuit, 
and the grid leak 1s connected to the two-fifths point, 
nearest the negative side. 


The radio frequency current impressed on the grid of 
the detector tube is, by the above process, rectified to an 
audio frequency current in the plate circuit of this tube, 


Fic. 15. Detector Circurt. 


and if a ‘phone unit were connected in series with this 
circuit, the broadcast signal would be converted to sound. 
However, for purposes of loud-speaker reproduction, it 
is desirable to amplify this signal to greater strength, 
and accordingly the primary winding of an audio fre- 
quency transformer is placed in this circuit instead. 
This plate circuit is completed through the “B” battery 
to the filament circuit. 


Purpose of ‘“’Phone Condenser”’ 

There is a small component of radio frequency current 
which is passed to the plate circuit of the detector tube 
from the grid circuit. If this current were allowed to 
pass through the “B” batteries and audio transformer 
with the audio frequency current, it would cause some 
distortion. A small fixed condenser called a ‘phone 
condenser is therefore connected between the plate and 
the filament of the detector, which shunts this radio 
frequency current across the audio transformer and “B” 
batteries. No direct current from the batteries and none 
of the audio frequency current can go through this 
condenser. 


Action of Audio Frequency Transformers 

The pulsating current in the primary circuit is induced 
and amplified in the secondary circuit and is again 
impressed upon the grid of the next tube (Fig 16). 
It is amplified to the plate circuit of this tube, in which 


circuit is placed the primary of the second auiio tre- 
quency transformer. The signal is then induced and 
amplified in the secondary of this transformer and is 
again sent into the grid circuit of the next and last tube. 
The sound unit of the radio speaker is installed in the 
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output or plate circuit of this second audio frequency 
amplifier tube, and the variations in current cause the 
diaphragm to vibrate and send out sound waves which 
have the same characteristics as the wave of the pul- 
sating current sent through the sound unit. The char- 
acteristics of this electrical current were determined by 
the sounds sent into the microphone at the broadcasting 
station. The theory and construction of speaker units 


is described in Section X of this Manual. 


Use of “C” Battery 


One lead from the secondary of the first audio trans- 
former is connected to the grid of the following tube 
and the other lead, called the grid return, is connected 
to the filament of the same tube. The grid return of the 
second audio transformer, however, is connected to the 
filament of the last tube through a “C” battery, this 
grid return being connected to the negative side of the 
battery. As explained under tube action, the potential 
on the grid of the tube determines the flow of “B” 
battery current across the plate and filament, the flow 
being less when the grid is comparatively negative. By 
placing a negative potential supplied by the “C” battery 
on the grid, considerable “B” battery current is saved, 
and amplification without distortion obtained. 


Power Tubes 

Power tubes are tubes especially designed to handle 
the considerable volume of signal reaching the last stage 
of audio amplification and at the same time give im’ 
proved tone quality. They require additional “B” bat- 
tery voltage on the plate, and also a fairly high negative 
voltage on the grid, to prevent the tube from becoming 
overloaded, which would cause distortion. The “C” 
battery is connected so as to operate on the last tube 
only, so that the desired negative voltage may be used 
on the grid of this tube without affecting the first audio 
tube, which would not function properly if used with 
the negative grid voltage required by a power tube. 


Grid Resistances and By-pass Condenser 
Two units which have not as yet been discussed and 
which are essential to the operation of the set are the 


id resistance unit and by-pass condenser. A grid re- 
stance is connected in the grid circuit of each of the 
dio frequency amplifier tubes and is one of the means 
ied to keep these tubes stabilized. 


The by-pass condenser is shunted across the “B” 
ywer supply of the radio frequency tubes and allows 
e plate circuits of these tubes to be completed directly 
the negative filament circuit. This likewise assists 
stabilizing the set and preventing distortion. 


ilament Connection of Tubes 

There are two fundamental methods of connecting 
veral electrical units in the same circuit, namely series 
d parallel (see Fig. 17). Each method has its own 
rticular advantages and is used accordingly. In the 
se of a parallel connection of units, each unit can 
ceive the voltage of the source of current and can be 
erated and controlled independently of the others. 
wr this reason the tubes in our sets, in fact in most 
dio sets, are connected in parallel (see Fig. 19). 


SERIES 


l 
PARALLEL 


c. 17. Tue Two FunpaAMentaL MetHops or CoNNECTING 
SeveraL EvecrrrcaL Units TocerHer. 


.trangement of Rheostats 

A variable resistance, or rheostat, is connected in series 
ith one of the main filament battery leads to the radio 
equency tubes, which permits the control of the fila- 
ent current supplied to these tubes independently of 
e other tubes. Another rheostat is connected in series 
ith the detector tube to control it separately. 


The audio frequency tubes require a definite voltage 
operate at maximum volume. A lower voltage will 
duce the volume, but while this is sometimes desirable, 


Fic. 18 Scuematic Wirinc Dracram oF Mover 20 
Compact Set, 
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it also impairs the tone quality. A higher voltage does 
not improve the tone or the volume and our sets are 
therefore equipped with a fixed resistance rather than 
a rheostat for these audio tubes. The volume of the 
set is readily controlled by the radio frequency rheostat. 


Plate Voltage on Different Tubes 

The plate of each tube is connected through the pri- 
mary of the transformer following it, to the positive side 
of the “B” batteries. Tubes functioning in different 
circuits of the set required different plate voltages and 
the plates are therefore connected to different terminals 
of the source of “B” voltage (batteries or “B” power 
unit). The plates of the radio frequency tubes and the 
first audio tube are connected to positive 67/4, volts, the 
detector to 22142 volts, and the last audio tube to plus 
90 or a higher voltage, according to the type of tube 
used. 


Model 30—Circuit and Operation 
The general circuit of the Model 30 set (Fig 19) is 
very similar to that of the Model 20 Compact No. 7960, 


Fic. 19. Scuematic Wirtne Dracram of Moper 30 Set, 


but being operated by one dial, certain additions are 
necessary. The radio frequency transformers are sub- 
stantially the same as those in the three-dial sets and 
have approximately the same inductance. However, 
these transformers are not taken indiscriminately and 
installed on sets, but each set of coils is selected after 
their inductances and other characteristics have been 
determined by special apparatus. A set of variable 
condensers is likewise carefully selected to be used with 
these transformers. 


“Synchronizing” the Condensers 

The variable condensers are controlled simultaneously 
by having the rotor shafts driven by belts, which are 
connected to a common pulley, which is turned by the 
single or center dial (Fig. 20). As the dial is turned, 
the capacities of the three variable condensers are 
changed uniformly, and the respective circuits which 
they tune are all brought into resonance with the same 
frequency of current. Because these condensers and 
transformers have all been accurately matched, this con- 
dition holds good over the entire wave length band. 


Condensers, so adjusted that one movement will tune 
all their circuits, are termed “synchronized.” The 
method used in the Atwater Kent single-dial sets is 
licensed under Hogan Patent Number 1014002. 


6! 


{ 
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On the three-dial sets it was observed that as the con- 
densers were tuned for various wave-lengths, the dial 
settings of the three condensers were approximately the 
same. By the system of matching already explained, the 
slight difference in setting is overcome, and synchronism 
is established. 


Fic. 20. 


MetHop oF CONNECTING VARIABLE CONDENSERS 
BY BELTS. 


Eliminating the Antenna Tuning Device 

It was also observed in the case of the three-dial re- 
ceivers that the setting of the first dial varied according 
to the length of the aerial used, while the other two dial 
settings were unaffected. Since we cannot tune the 
aerial circuit independently in a one-dial receiver, we 
must overcome this condition in some other way. An 
additional tube, which is installed in the antenna circuit, 
takes care of this. 


This tube has very little value in amplifying the 
signals, being used simply to transfer all signals from 
the antenna circuit to a position where any desired one 
can be selected and amplified to maximum by the syn- 
chronized tuning control before it reaches the detector. 
It also eliminates the effect of the antenna circuit on the 
tuning of the succeeding circuits by the dial. 


Model 35 


The Model 35 set is considerably different from the 
Model 30 in the mechanical design, which requires cer- 
tain changes in the electrical design. The circuit, how- 
ever, 1s identical with that of the Model 30, with the 
exception of the detector rheostat. (Fig. 21.) In the 
other sets, the radio frequency tubes are controlled by 
one rheostat, the detector tube by another, and the audio 
exception of the detector rheostat. (Fig. 21.) In the 
set, the radio frequency tubes are controlled by a rheo- 
stat, and the detector and audio frequency tubes are 
controlled by a fixed resistance. 


Bree: 
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Model 32 


The Model 32 set has an additional stage of radio 
frequency amplification which necessitates a fundamental 
change in the type of radio frequency transformer used. 
In the Model 20, 30 and 35 sets, which have three radio 
frequency transformers, the transformers are mounted 
at right angles to each other, to prevent an electrical 
coupling between them. However, the Model 32 set 
has an additional radio frequency transformer, and since 
there are only three mutually perpendicular planes, we 


must use a different method to prevent a coupling be- 
tween these transformers. 


The circuit and functioning of this set is identical 
with that discussed for the Model 30, except for the 
additional stage of radio frequency amplification, which 
requires an additional transformer, tube socket and 
variable condenser. This stage of R. F. amplification 
increases the selectivity, sensitivity and volume of the 
set. The extra condenser is tuned by a third belt, also 
connected with the main or single control dial shaft. 
There are therefore three belts controlled by the tuning 
dial of the Model 32. 


Model 33 


The Model 33 set is a six-tube outfit, combining some 
features of both the Model 20 Compact and the Model 
30 sets. It has three stages of radio frequency amplif- 
cation, controlled by a single dial similar to the Model 
30. However, instead of the untuned antenna circuit, 
an inductance or antenna coil is connected between the 
antenna and ground and provided with two taps con 
nected to binding posts, so that part or all of the coil 
can be placed in the circuit, depending on the length 
of the antenna used. In addition to this, one of the 
rotary plates of the first variable condenser is controlled 
by a separate small knob at the left side of the panel, 
so that perfect resonance is obtainable in the antenna 
circuit regardless of the length of antenna. This set 
is therefore more selective than the Model 30, and easier 
to tune than the Model 20 Compact, at the same time 
being more efficient than either. A schematic diagram 


of the Model 33 will be found in Section VI of this 
Manual. 


A.C. Type Receivers 


During the summer of 1927 a new type of tube was 
developed, the outstanding characteristic of which was 
the fact that it was designed to operate with alternating 
current on the filament instead of direct. The produc- 
ing of these tubes meant that it was possible to design 
a set to operate direct from the A. C. electric socket 
without batteries, since the only necessary step was to 
reduce the voltage of the A. C. line to the correct value 
for the tube filaments, which is easily accomplished by 
means of a “step-down” transformer. The B voltage 
requirements of these tubes being practically the same 
as those of the previous type D. C. tubes, the incorpora- 
tion of a B power unit in the set along with the step- 
down transformer results in a completely light-socket- 
operated set. 


The theory of function of the A. C. tubes is very 
similar to that of the D. C. tubes, and will not be 
discussed here. In general performance they compare 
very favorably with the D. C. tubes. The filament 
voltage requirements are slightly different, however, an 
A. C. voltage of 147 being required for the amplifier 
tubes and 2!% volts for the detector tube. The power 
tube used is a regular D. C. type requiring the standard 
5 volts, since by the use of a center-tapped resistance 
across its filament terminals, the effect of the A. C. 
fluctuations is effectively balanced out in this particular 
circuit. 


The A. C. detector tube differs from the D. C. tubes 
in having an extra element known as the “cathode.” 
This necessitates a five-prong socket for this tube. The 
cathode is a cylinder of special metal surrounding the 
filament, and performs the same function as the filament 
ina D.C. tube. The filament in the A. C. tube is used 
only to warm the cathode so it can function. Owing 
to the material and construction of the cathode, a period 
of about 30 seconds after the set is turned on, is re- 
quired before it warms sufficiently to function and allow 
signals to come through the set. 


Power Units In the A.C. Receivers 


The power units used in Atwater Kent A. C. re- 
ceiving sets furnish direct current “B” supply for the 
plate circuits, direct current “C” supply for the gnd 
circuits, and alternating current of the proper values for 
the filaments of the A. C. tubes. Every power unit 
consists of the following essential parts: 


(1) A power transformer to change the voltage of 
the 110 volt A. C. line to the required higher and lower 
values. This transformer has a primary, a high-voltage 
center-tapped secondary winding, a low voltage second 
ary winding for the filament supply of the rectifier tube, 
and three other low voltage secondary windings for the 
filament supply of the receiving tubes. 


(2) A double-wave filament-type rectifying tube that 
converts the high voltage A. C. to pulsating D.C. The 
tube has two separate plate electrodes which are con- 
nected to opposite ends of the high-voltage winding. 
The center tap of this winding is connected to ground, 
which is equivalent to —B. When the outside circuit 
between the filament of the rectifying tube (equivalent 
to +B) and the center tap of the high voltage winding 
is completed through the filter and the plate circuits 
of the radio set, electrons flow from the filament to 
whichever plate is positive. As the rectifier plates are 
alternatively positive, electrons flow from the filament 
almost continually. This flow of electrons constitutes 
a steady flow of pulsating direct current. 


(3) A filter section consisting of audio frequency 
chokes and high-capacity fixed condensers, serving to 
smooth out the pulsating direct current delivered by the 
rectifying tube and make it pure and noiseless in action. 


(4) Resistances of the correct value to reduce the 
high rectified voltage to the values required by the first 
A. F. and detector plate circuits. By-pass condensers are 
connected to these resistances. 
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(5) A grid bias resistance connected between the 
ground and the second A. F. filament circuit, and 
another bias resistance connected between the ground 
and the R. F.—first A. F. filament circuit. The plate 
currents flow through these resistances and cause a volt- 
age drop across them, the filament end of each resistance 
being positive with respect to the ground end. By 
connecting the grid return leads of the amplifying tubes 
to ground, the grids are maintained at a negative voltage 
with respect to the filaments. 


(6) Three separate “step-down” filament windings or 
secondaries on the power transformer. ,These reduce 
the 110 volt A. C. supply to the voltages required by 
the filaments of the tubes, about 1'% volts for the R. F. 
and first A. F. filaments, 2!42 volts for’ the detector 
filament, and about 5 volts for the second A. F. filament. 


Connections between the filament circuits and the set 
are made to a center tap on resistances of low value 
shunted across each filament supply winding. The pur- 
pose of these center-tapped resistances is to provide a 
neutral voltage point which does not vary in value. 
The voltage on either side of the filaments is alternating 
(A. C.), and if the grid-return leads were connected to 
either side of the filament circuits, this A. C. voltage 
would be impressed on the grids of the tubes, causing 
a loud hum in reception. The center tap on each shunt 
filament resistance is like the pivotal or center point on 
a see-saw, it does not move up or down, but remains 
steady. 


(7) A speaker or output choke. One end of this 
choke is connected to the rectified and filtered high 
voltage supply and the other end is connected (through 
the set cable) to the plate of the second A. F. tube. 
The choke offers but little resistance to direct current, 
but it has a high effective resistance or impedance to 
audio frequency variations, tending to make audio fre- 
quency variations of the plate current flow through the 
speaker, which is coupled to the plate of the second 
A. F. tube through a fixed condenser (the speaker filter 
condenser). The return lead from the speaker is con- 
nected to the center tap of the second A. F. filament 
shunt resistance. With this arrangement no direct cur- 
rent flows through the speaker, but only the audio fre- 
quency or A. C. component of the plate current. 


(8) A panel assembly which contains the terminals 
for connection to the cable card of the receiving set. 
On all power units except that used with the early 
Model 36 sets, the grid biasing resistance and the plate 
circuit and filament shunt resistances also are mounted 
on this panel. 


(9) A line voltage regulating resistance is used on 
some of the recent models, This resistance is connected 
in series with one side of the 110 volt supply line, and 
it serves to maintain a constant voltage across the pri- 
mary of the power transformer, automatically compen- 
sating for line voltage variations and fluctuations. The 
resistance of this regulator increases if the line voltage 
increases above normal, and the resistance decreases if 
the line voltage goes below normal. This device is 
mounted on the left-hand side of the power unit con- 
tainer. 


SECTION II 
PLANNING THE SERVICE DEPARTMENT 


1. The Service Room 


The first thought of the dealer, once he has been 
“sold on the idea” of rendering real service, will be a 
suitable workshop or service room in which to carry on 
this work, and also the tools and equipment he will 
require to perform radio service completely and efh- 
_ ciently. 

In most cases it will be necessary for the dealer to 
utilize for his service room whatever location may be 
available for this purpose under the conditions of his 
present floor layout, but where there is a choice, or in 
case of the occupying of new quarters where any de- 
sired layout can be planned, it is suggested that the 
service and parts stock room be arranged adjoining or 
convenient to the rear of the sales and display room. 
With this arrangement, customers bringing sects in for 
service can be referred promptly to the “Service De- 
partment,” which will avoid unnecessary delay and con- 
fliction with the work of the floor salesmen. The 
dealer’s “outside service man” can, of course, enter the 
shop by the rear entrance. 

The service room need not bé large, but should be 
well lighted. If possible to have outside light directly 
on the service bench or table from one side or the rear, 
it will enable the service man to work in greater comfort 
and consequently to produce more efficient results. 


2. The Repair Bench 


The service bench or “repair table” should be four 
or five feet long and about twenty inches deep. The 
height should be about thirty-six inches, so as to permit 
the repairman to work at it conveniently while standing. 
The top of the table should be of fairly heavy pine 
wood, and the legs should be heavy enough to insure 
the bench being absolutely firm and free from vibration. 
One or two round-topped stools can be provided for 
the men when working on jobs requiring some consid- 
erable time. 


3. Suggestions for Service Equipment 


A reasonably complete outfit of meters and tools, 
which will cover the making of any ordinary tests and 
repairs, is suggested as an initial equipment for the 
dealer’s service room, and consists of the following: 


Voltmeter for testing circuits, 0-50 Volts D. C. 

Thermo-galvanometer for “test stand,” 0-100 scale. 

High resistance triple range voltmeter 0-200 Volts 
D. C., 1,000 ohms per volt. 

D. C. Ammeter, 0-5 Amps. D. C. 

A. C. Voltmeter, 0-5 volts. 

A. C. line-voltage meter 0-150 volts. 

Milliammeter 0-100 M. A. 

Tube testing device. 

Hydrometer. 

Soldering iron and equipment. 

Testing prongs with cables (several pair). 

Set of small open-end hex. wrenches. 

Set of small socket type hex. wrenches. 


Assortment of screw drivers, pliers and wire cutters. 

Assortment of spring type clips for quick connections. 

Assortment of small fuses (1 and 2 Amp. and 100 
M. A.). 

Pair of special wrenches for removing cone of E 
speaker (Part No. 9255). 

Open end wrench for toggle switch (for %-inch hex. 

nut). 

Note: A magnetized screw driver is of great assistance 
in removing and inserting screws in places 
which are ordinarily dificult to get at, and it 
is suggested the dealer keep one handy. To 
magnetize a screw driver, simply insert the 
blade inside a coil about 50 turns of No. 18 
or other insulated wire, the terminals of which 
are connected to a 6 volt battery (see illustra- 
tion No. 22) and close the circuit for a moment. 
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4. Arranging the Equipment 


All tools frequently used should be kept in a definite 
place where they will be accessible without delay. A 
row of hooks at one end of the work table or on the 
wall handy can be recommended for this. 


It is suggested that the testing meters listed in para- 
graph 3, with the exception of the galvanometer, low 
range ammeter and A. C. line voltage meter, be mounted 
in a row on a wooden or bakelite panel extended up 
vertically from the rear of top of test table. 


Two flexible leads should be attached to the terminals 
of each meter, these leads being of sufficient length to 
reach practically to either end of the test table and fitted 
with testing prongs at the lower terminals. A small 
single-throw knife switch, mounted just below the meter, 
had best be inserted in series with one lead from each 
meter, and a 45 volt dry B battery should be included 
in series with the 0-50 D. C. voltmeter for continuity 
tests of circuits. The switches should be left open when 
the meters are not in use. 


The other three meters are used in connection with 
the “Test-Stand” and their use will be described later on. 


. Locating Repair Parts Stock and Repair 
Material 


The best method of arranging the stock of repair 
urts is to keep them in rows of small wooden bins or 
| glass jars on sets of shelves on the wall. Each bin or 
r should be carefully labeled with the part number 
id name. 


It will also be advisable to have an additional set of 
elves for complete sets and speakers—for example a 
elf for jobs “to be repaired,” one for sets “ready for 
livery,” and one for sets “awaiting instructions” from 
e owner or waiting for parts which have been ordered. 


Equipment for the Outside Service Man 


The amount and type of equipment provided for the 
aler’s “outside service man” will depend on the total 
vestment being made in service equipment, and the 
ility of the outside man in using meters, etc., to locate 
d perhaps repair minor troubles in the customer’s 
me. 


As a tule it is preferable to make only the external 
ts in the customer’s home, and if trouble is found to 
within the set or speaker they can be loaded into 
> service truck and brought to the shop. This avoids 
: bad psychological effect of making an actual set 
yair in the presence of the owner. 


There are several complete set testing outfits on the 
rket made by reliable companies such as Jewell, 
eston, etc., ranging in price from $50.00 to $200.00 
more (retail price), These include all necessary 
tmeters, ammeteyss, tube testers and, in some cases, 
oscillator for making reception available when there 
10 broadcasting. 


f the dealer does not feel able to invest in one of 
se outfits, the following set of articles is suggested. 
ditions can be made as found advisable: 


soldering iron. 

icrew drivers, several sizes. 

Vrenches, hex., several sizes. 

Sombination pliers and wire cutters. 
{ydrometer. 

/oltmeter (preferably high resistance type). 
“ubes—One or two of each type. 
Teadphones or speaker. 


“he above equipmegt will provide for checking all 
‘eries, tubes and the speaker, as well as the output 
age of a B Power Unit. Any troubles outside the 
can thereby be immediately detected and if the diffi- 
y is traced down to the set it can be disconnected 
brought to the service shop for the usual routine 
uit and voltage tests, and necessary repairs. 


Keeping Records on Service 


his feature is one which the dealer cannot afford to 
ect if a smooth-running Service Department is to be 
atained, and if the avoidance of misunderstandings 
1 the customer and unnecessary correspondence with 
distributor is desired. 
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Pads of printed forms, serially numbered and with 
sufficient copies for office records and the customer, 
should be used for handling repair jobs, and the date 
on which a set is brought in for repair, date repair is 
made, and also delivery date with customer's signature 
obtained, should be carefully entered. The serial and 
model numbers of the set must always be noted in order 
to avoid question as to whether the repair is a warranty 
job. 


If a repair “invoice” is made out separately, the num- 
ber of the repair tag and all other data should be placed 
on the invoice. 


r 


All expenditures in the line of service should be 
recorded carefully in a book, so that at the end of the 
year a comparison can be made between the cost of 
maintenance of the department and the total income 
from repair work done. The latter will, of course, be 
made up of the profit in repair parts and the amount 
charged out for labor on repair work. 


We also recommend the keeping of a careful “in- 
ventory” of the stock of repair parts. A “perpetual 
inventory” is the best if care is taken to keep it up to 
date. A record card should be maintained for each item 
kept in stock, and the quantity of this item and date 
received from the distributor recorded, as well as the 
date and repair number whenever one is used on a 
repair job. By going over the stock once a month or 
so, and checking the inventory, any items on which the 
stock is getting low can be ordered from the distributor 
and thus an adequate stock of all parts may be kept on 
hand at all times. 


It is also a good plan to keep a complete “service 
record” of every new set sold, the date of each service 
call made being noted, together with the adjustments 
or repairs required. The service expense (or profit) on 
each set sold can therefore, be determined at a glance. 


Some dealers find it well to establish a form of “serv- 
ice contract’ with the customer, whereby free service is 
provided within a certain period, and a nominal charge 
made thereafter. A printed form signed by both dealer 
and customer with a duplicate copy for the customer, is 
necessary for this purpose. A similar “service contract” 
plan could be arranged equally well for any customer 
desiring to obtain service for his set on the contract plan, 
a slightly different form being required in such cases. 
Such contracts usually cover a year’s time and provide 
for a limited number of service calls at a certain cost, 
an extra charge being made for additional calls. 


8. Service Personnel—the Psychology of 
Service 


In the selection of a man or men to handle the Service 
Department of his store, the dealer should consider three 
main factors: 


1-—Education and experience. 
2—-Natural ability on radio repair work. 
3—Ability to meet the customer. 


It is self-evident that to perform satisfactory work as 
a radio service man, experience along radio lines and 
ability along the lines of electrical and mechanical repair 


work are essential. The third factor, however, is not 
usually given due consideration, in fact too often it is 
sadly overlooked. 


The Service Department, rather than being looked 
upon as a necessary evil (as it was several years ago 
before the dealer had been educated to its truce valuc), 
is now considered one of the biggest factors for building 
good-will and indirectly increasing sales that the dealer 
can possibly have. But this is not possible unless the 
service man takes the proper attitude toward the cus- 
tomers and his own work. He should always assume 
the attitude that “the customer is right.” He should 
listen politely to his story of his trouble and endeavor 
to assure him cheerfully and convincingly that his difh- 
culty will soon be a thing of the past. Confidence in the 
product and in his own ability will be a powerful factor 
in the service man’s favor in this connection. He should 
never argue with a customer and never make promises 
he cannot fulfill. All appointments made should be kept 
without fail. 


All in all, a proper understanding of the psychology 
of service on the part of the service man will help to 
make the Service Department a still greater asset to 
the eventual success of the radio dealer's business. 


Fic. 23. Two Views or A Wett-Larp-Our SErvICE Room. 
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SECTION III 
USING THE SERVICE EQUIPMENT 


1. Continuity Testing with Voltmeter 


One of the most important as well as the quickest and 
simplest methods of locating trouble in a set, is by test- 
ing the “continuity” of the various circuits, that is 
checking to see if the circuit is complete. This is done 
by means of the low range D. C. voltmeter, the type 
suggested in our “List of Equipment” being a meter 
reading from 0-50 volts. This is connected in series 
with a 45 volt dry B battery, and the terminals of this 
hook-up are fitted with test prongs which can readily 
be applied to any two points on a set. 


Where the resistance of the circuit being tested is 
low, the meter should read practically the full voltage 
of the battery. In testing through the windings of a 
transformer or resistance unit, however, there will be a 
corresponding drop in voltage, and when testing across 
a condenser, which is, of course, an insulator for D. C. 
(direct current), no reading should be obtained. If 
the results experienced on a certain test vary from the 
above general outline, trouble in the circuit or unit 
being tested is indicated. 


for the cir- 
VI of this 


A complete set of continuity test charts 
cuits of our sets is contained in Section 


Manual. 


Bren 25: 
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2. Voltage and Current Tests during 
Operation 
(a) Advantage of Voltage Tests 


It is frequently desirable to test the actual voltages 
being dclivered to the various circuits of the set by the 
power supply, while the set is under actual operating 
conditions. It is obvious that any factor which would 
cause the applied voltage to vary much from the correct 
value required by the tubes and the design of the set, 
would result in improper functioning and possibly dam- 
age to the set or tubes. Consequently, if incorrect volt- 
age supply is suspected as the cause of an ailment it is 
well to make an immediate check with the proper in- 
struments. 


For testing both the A and B voltage of battery type 
sets, and the B voltage on A. C. sets, a high resistance 
volt-meter should be used. The best type is one having 
several ranges such as 0-10, 0-100 and 0-200, any one of 
which can be used by changing connections on the 
meter. 


(b) Testing Filament Voltage—Battery Type Sets. 

The low range 0-10 terminals are used when testing 
the A voltage delivered to the set, this 
obtained by applying test prongs from 


voltage being 
meter to the 


Testinc Crrecurt ConTINUITY WITH VOLTMETER. 


“minus A” and “plus A” cable terminals of the set— 
or if the voltage on a particular tube is desired, the test 
prongs can be applied directly to the socket fingers (-+F 
and —F) of that tube, assuming the set has been re- 
moved from the cabinet for testing purposes. 


(c) Checking Plate or B Voltage 


The high range terminals of the voltmeter are used for 
measuring the B voltage delivered to the tubes, either at 
the terminals of the B Power Unit, B batteries (or power 
unit in the A. C. sets), or across the tube socket plate 
“P” contact (corresponding to plus B) and the filament 
cable terminal. For example, to measure the plate or B 
voltage on the R. F. tubes, the test prongs should be 
applied to the white and either the red or black cable 
terminals of set, or for a particular R. F. tube one prong 
to contact “P” of that tube socket and the other to either 
one of the filament contacts of the same tube. 


The intermediate range terminals on the meter can 
be used for measuring such voltages as the detector B 
voltage or the C voltage on a 171 type power tube. 


(d) Filament Voltage—A. C. Sets 


For testing the “A” or filament voltage on the tubes 
in A. C. sets, the low range A. C. voltmeter is used. 
It should be noted that the detector, amplifier, and 
power tubes in these sets receive different A voltages 
respectively. Each voltage is tested by applying the 
test prongs from this voltmeter to the proper corre- 
sponding pair of filament circuit terminals on the power 
unit (where connection is made from set to power unit), 
or at the tube socket contacts if the reading for a certain 
tube is desired. Individual voltage readings on each 
226 tube can be taken without removing set from cabi- 
net by inserting test prongs in eyelets at edge of socket, 
located over filament contact springs. 


A complete voltage table for all sets will be found at 
the end of Section VI. 


(e) “C” or Bias Voltage—A. C. Sets 


This can be easily checked with the high resistance 
D. C. voltmeter, using the medium range scale for the 
last audio tube, and the low range for the first audio 
tube. Insert testing prongs into eyelets of tube socket 
corresponding to the grid and filament contact fingers. 


(£) Milliammeter—Checking Plate Current 


This instrument is chiefly used to check the amount 
of plate current being drawn by a tube or group of 
tubes in order to determine if it is normal. For ex- 
ample, an excessive plate current consumption by the 
R. F. tubes may indicate a leaky R. F. by-pass condenser, 
while an abnormal plate current being drawn by a power 
tube may indicate incorrect “C” or bias voltage. (It is 
assumed, of course, that the tubes themselves have been 


checked.) 


To use this meter, place the test prongs from it in 
series with the particular plate circuit to be tested. The 
easiest way to do this is to disconnect the cable wire 
supplying that circuit at its lower terminal (at the source 
of power) then connect one meter test terminal to the 
end of cable thus released and the other to the post from 
which it was removed. Where there are several tubes 
in parallel on the same plate voltage supply, a test of 


the plate circuit on one of them will require opening 
the plate circuit of that tube near the plate contact of 
socket and applying the testing terminals to the ends 
of the circuit thus opened. 


(g) Testing Grid Leaks 


The best way of testing a grid leak is by means of a 
special and rather expensive device known asa “megger.” 
As it would hardly be economical for the dealer to 
purchase one of these, we suggest the following test. 
Connect the set up for receiving, tune in a loud broad- 
casting signal and place the hands on first and last R. F. 
transformers. This should stop the reception almost 
entirely. Upon removing hands from the transformers, 
the signal should return instantly. If it hesitates for 
just a second or more, this is an indication of a poor 
grid leak, and a replacement should accordingly, be made. 


3. Testing Repaired Sets—Output 
Measurement 


The simplest method of testing a set which has been 
repaired is, of course, to try it out on broadcast re- 
ception, judging the volume by ear. This method, 
however, is not very accurate, and as broadcasting is 
not always available and it is usually desirable to test 
reception on several wave lengths, an outfit consisting 
of a device capable of producing a signal on any of sev- 
eral definite wave lengths, and a “galvanometer test 
stand” for comparative measurement of volume of re- 
ception, is recommended. As a matter of fact such an 
outfit is now standard equipment in practically every 
modern radio service shop. 


(a) Signal-Producing Apparatus 

There are several forms of set-up which can be used 
for producing a steady signal in a radio receiver for 
testing purposes, and it is not our policy to recommend 
any particular type here. 


The best plan for the dealer who desires to purchase 
or build one of these outfits is to communicate with 
his territorial distributor, whose service men have been 
fully instructed by our factory field service men along 
these lines. 


In the event that there is any difficulty in handling 
the matter in this way, the dealer is at liberty to pur- 
chase or build a standard outfit for the purpose as 
described and advertised in various radio magazines, 
and set it up himself in accordance with the instructions 
furnished. 


For convenience in describing the use of the test 
stand in the following paragraphs, the signal-producing 
apparatus will be referred to as the “transmitter,” how- 
ever, it is understood that the signal produced is of 
sufficient strength for set testing only. 


(b) The “Galvanometer Test Stand” 


This apparatus is essentially a contrivance for measur- 
ing the volume with which the signal from the trans- 
mitter is obtained on a receiving set, thereby indicating 
the sensitivity and condition of the set. The chief 
element in this outfit is a thermo-coupled galvanometer, 
to which the set to be tested is connected through an 
additional (third) stage of audio amplification followed 


by a special “step-down” transformer, the secondary 
terminals of the latter being connected to the galvano- 
meter. It should be clearly understood that the reading 
obtained on the galvanometer when a set is tested is of 
value only as a comparative reading—that is when com- 
Bae with a standard set with a predetermined standard 
Value. 


The photograph below shows a form of test stand 
used in our factory service department. A “standard” 
recelving set is permanently connected to this stand, 
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thereby permitting the comparative output of any set 
of the same type to be readily checked. A standard 
anti-capacity switch is used to connect the galvanometer 
outfit to either the standard or test receiver, as shown 
on the schematic wiring diagram of the complete test 
stand which appears on the next page. This diagram 
shows two permanent sets of connecting posts, one fora 
standard set and one for the “test” set, of the battery 
type, with the necessary supply cable leading to the 
power supply source; and also a “triple tap” receptacle 
permitting two sets to be connected to the 110 volt A. 
C. line when an A. C. set is to be compared with a 
standard. 


When changing from a battery type standard set to 
an A. C. standard (or vice versa), it is only necessary 
to transfer the output leads from the speaker posts of 
one standard to the other and the antenna wire of the 
transmitter, from the antenna post of one standard to 
tresother. AwD,P) DT: and an S.-P. D. T.. knife 
switch can be installed to accomplish these changes 
quickly. 


(c) Procedure for Testing Sets 


A suitable transmitter and the test stand described 
above comprise a complete outfit for testing the perform: 
ance of any set in a very short space of time. 


In order to facilitate the testing of any type of set a 
“standard” should be maintained for each type—either 
an actual standard set, selected as having the average 
output of several sets of its type known to be in good 
condition, or simply a standard value of output can be 


sct as an arbitrary requirement. In describing the test- 
ing of a set below, it will be assumed that an actual 


standard set has been selected and is properly connected 
to the test stand. 


To test a set, place it on the test bench convenient 
to the test stand, connect cable wires to proper binding 
posts on stand (if an A. C. set, simply plug in the 
“triple tap’), and antenna post to switch carrying 
antenna lead wire from transmitter. Turn on trans- 
mitter and adjust tuning control on same to a low wave 
length adjustment. Throw switch on test stand and 
antenna switch over to the standard set and “tune in” 
the signal on this set so that maximum reading is ob- 
tained on the galvanometer. Adjust tuning control of 
transmitter so that the signal comes in at 20 on the dial 
of the standard, then adjust position of antenna wire 
from transmitter till reading on test stand galvanometer 
is around 60, with volume control of set full on. 


Now throw toggle switch and antenna switch over 
to the set being tested. If this is a battery set, the next 
procedure is to insert the tubes one at a time, noting by 
the filament ammeter “A” whether the proper current 
('4 amp. each) is being drawn by the tubes. If the set 
being tested is an A. C. type, the tubes should all be 
inserted before the A. C. power plug is pushed into 
the receptacle. Turn dial of set being tested to approxi- 
mately 20, the volume control being turned full on. 
The maximum galvanometer reading obtained around 
this point will give the comparative output of the test 
set with the standard. 


Next set the transmitter tuning control so that a 
medium wave length signal is sent out and repeat the 
above procedure, adjusting so that a maximum reading 
is obtained around 50 on the dial of the standard set. 
Then compare the output of the two sets on this wave 
length. 


Repeat same again with transmitter adjusted to a high 
wave and secure comparative readings at 80 on the dial 
of each set. 


By comparing the volume of output of a set with a 
standard on three wave lengths by the above method, a 
very accurate idea of the performance of the set is 
obtained, since any defect in the set, such as an open 
circuit, or incorrect adjustment of the condensers, will 
readily be indicated by an abnormally low volume 
reading on the galvanometer. A reading of 20% or 
so below standard is, however, allowable. 


(d) Special Notes 


1—Tubes used in the standard sets should be very 
carefully selected with the aid of the dealer’s tube- 
testing equipment. 


2—It will be noted that the ammeter listed in the 
“Suggestions for Service Equipment” (Section II, 
paragraph 3) is employed in the test stand, in addi- 
tion to the galvanometer. Several small fuses and 
switches, the purpose of which is self-evident, are 
also employed in the test stand circuit. The volt- 
meter for checking A. C. line voltage is connected 
across the A. C. line through the “triple tap,” the 
connection between the first and second taps being 
broken and a single throw knife switch inserted 
between them. 


3—-Note that a pair of headphones or a loudspeaker 4—If desired, switches can be installed to arrange for 


unit is inserted in series with the plate circuit of a test on outside broadcasting as well as on the 
either set, for checking the volume and quality of test transmitter, thereby giving a still more com- 
the signal from the signal-producing apparatus. plete test. 
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Si=Federal No. 1424 toggle switch (four pole, double throw) to switch phones and input of 3rd A..F. amplifier from standard to 
set being tested, and te change “A” battery from standard to set being tested (with battery-type sets). 


Beaune: pole. double throw switch to change phones and input of 3rd A.F. amplifier from A.C. standard to battery-type 
standara, 


S3=Single pole, double throw switch to change —-B from +A to —A. 
S4=Toggle switch to turn filament of 3rd A.E. amplifier “on” or “off.” 


S5=Single pole, double throw switch to change “pick-up” from A.C. type standard to battery-type standard. S5 and S2 m 
combined to form a triple pole, double throw Sitch: Lah 


S6=Single pole, double throw switch to change “pick-up” from standard to set being tested. 
Tl=Atwater Kent No. 7660 audio frequency transformer. 
T2=Atwater Kent special step-down audio frequency transformer. 


Nots.—The battery type standard may be a later-type Mode! 35 (with 17 plate variable condenser A.C - 
Sparse ery eaten yp ( I ers). The A.C.-type standard 


Norg.—Connect +C to —A, 
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SECTION IV 


TROUBLES DUE TO EQUIPMENT, LOCATION AND 
INSTALLATION 


1. Troubles Usually Not In Receiver 


The first thought of the radio user, if his reception 
should deviate from its normal satisfactory functioning, 
is that the cause of the trouble is in his receiver. 


The service man, however, will find in the majority 
of cases that something other than the set itself will be 
causing the trouble—either a defective tube, broken 
aerial or ground connection, battery trouble or some 
similar cause. Perhaps the customer himself is at fault, 
in not understanding the set, or he may be expecting 
the impossible. Perhaps the dealer who made the sale 
recklessly “oversold” the customer with unlimited 
promises of distant reception. 


2. Method of Procedure In Locating 
Trouble 


The accessories and installation should therefore be 
carefully checked first, and the general character of the 
location noted with a view to determining what sort of 
reception should be expected. 


The method of procedure in locating the cause of a 
particular trouble will, of course, depend on the nature 
of the complaint. The dealer with even a moderate 
amount of experience in radio will instinctively know 
the step-by-step procedure in getting at the bottom of 
each type of complaint. In Section VIII will be found 
a “Chart of Troubles and Probable Causes” which will 
be of aid in doubtful cases, and below we are listing 
briefly the most frequent possible causes of trouble other 
than in the receiving set itself. 


3. Classification of Troubles Due to Acces- 
sories 


(a) Location 


The conditions immediately surrounding the home in 
which a radio is installed’ will have a great influence on 
the success obtained in reception, particularly of distant 
stations. 


In the immediate vicinity of numerous steel buildings, 
other aerials, powerful local broadcasting stations, etc., 
maximum results cannot be expected, although some- 
times surprisingly good reception is experienced under 
adverse conditions. The ideal location for clearness and 
distance is in the open country on high ground, with as 
few surrounding objects, electric wires, etc., as possible, 
in the immediate neighborhood, although remarkable 
results are frequently obtained in locations which would 
ordinarily appear somewhat unfavorable. 


In many cases, it is rather difficult to explain these 
facts to the radio owner, who does not understand why 
his set, in a downtown apartment house, will not bring 
in the distant stations as clearly as his cousin's set of 
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exactly the same type located in the suburbs or the 
country. If, however, he can be induced to take his set 
to his cousin’s home and connect it up there, his doubts 
will soon disappear, and he will be surprised at the 
performance of his set under the vastly improved local 
conditions. 


(b) Aerial 
May be (a) grounded, (b) touching foreign objects, 


(c) connections corroded; (d) lead-in may be broken 
inside insulation. 


. (c) Lightning Arrester ° 
May be (a) leaky, or (b) short circuited. 


(d) Ground Connection 


May be (a) corroded where connected to pipe or 
other source of ground (b) ground lead may be broken 
inside insulation; (c) source of ground may be inefficient 
(dry earth, etc.). 


(e) Batteries and Battery Eliminators 

“A” or storage battery may be (a) discharged or run 
down—indicated by weak signals and necessity for 
advancing rheostats of set full on—temporarily relieved 
by turning off set for a short time if battery is not 
completely discharged. (b) Corroded connections at 
“A” battery terminals cause noisy and intermittent re- 
ception. Posts should be scraped clean and coated with 
vaseline to prevent further corrosion. (c) Reversed 
connections to the “A” battery will cause the set to be 
extremely weak. This simple trouble is found more 
frequently than might be thought possible, especially 
in cases where the battery is sent out to be recharged 
and is reconnected by the customer. 


“A” battery eliminators. These are of various design 
and construction, and unless the dealer himself is han- 
dling them and has instructions for repair, it is better 
to refer the complaint to the seller or manufacturer of 
the device. 


“B” batteries and “B” eliminators, particularly if of 
the liquid types, are often found to be the cause of a 
set becoming inoperative. Run down “B” batteries 
cause weak, noisy reception. A 45 volt dry “B” unit 
should be replaced when its voltage has dropped to 34 
volts. This voltage should be measured with the set 
turned on. 


Occasionally incorrect cable connections to the “B” 
battery will be found. All connections should be care- 
fully checked by the service man, following the wiring 
diagram in the instruction book supplied with the par- 
ticular set being tested. 

One of the first steps the service man will make in 
testing for trouble, therefore, will be to test the voltage 
of the “B” batteries (dry or storage) with a voltmeter, 
and check the connections to them from the set. 


“B” eliminators or power units are of many different 
types, the two main varieties being the tube rectifier 
type (such as our Model R) and the Electrolytic or 
liquid type. The voltage delivered by the unit should 
be checked with a high resistance voltmeter while the 
set is turned on, and if it is seriously incorrect, refer- 
ence should be made to the service literature covering 
the particular make of unit, or the unit should be sent 
to the local representative for inspection. 


(f) Tubes (D. C. and A. C.) 


Defective tubes, both in A. C. and D. C. or battery 
type sets, are one of the most common causes of trouble 
in reception. A tube may light perfectly and yet be 
“dead” so far as reception is concerned, due to a loss 
of electronic filament emission. 


In general, all tubes become weak or lose their sensi- 
tivity after a period of use, and the useful life of a radio 
tube generally ceases long before the filament actually 
burns out. Weak tubes can sometimes be brought back 
to normal functioning, at least temporarily, by the so- 
called “rejuvenators.” 


Occasionally, due to faulty interior construction, the 
internal elements of a tube will touch one another, 
causing a short circuit. If the grid and plate of a tube 
come in contact, due to their supports not being rigid 
or possibly to a slight jar to the set, while the set is 
connected up (but not necessarily turned on, if a battery 
set), the plate current will pass through the grid circuit, 
usually wholly or partly burning out the “grid resistance 
unit” and sometimes also the primary of the R. F. 
transformer. Unfortunately, when this occurs the fila- 
ment of the tube is usually involved, resulting in its 
burning out, and rendering the tube unfit for further 
use. If the defective tube is in the first R. F. socket, 
the choke coil or coupling transformer will be the 
element of the set through which the plate current 
passes, consequently it will burn out. 


There are also cases where this short circuit of the 
internal elements is only momentary, due to a slight 
shock or jar to the tube, unnoticed at the time by the 
set owner. In this case the damage may be only th 
partial or complete burning out of the grid resistance 
or choke coil, without damage to the tube itself. The 
latter will then function properly, but may again cause 
similar trouble at any time without warning. It is there- 
fore very important that any tube which is suspected of 
having this defect, be located and replaced before further 
damage is done. 


A. C. tubes, during the first few months after they 
appeared on the market, were subject to some rather 
peculiar troubles. The detector tube occasionally 
showed a tendency to develop trouble after a short 
period of use, under a line voltage only slightly in 
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excess of normal. This has been attributed to the heavy 
current surge through the filament the instant the set was 
turned on. This condition has recently been almost 
entirely overcome by changes in the internal design of 
the tube. A defective A. C. amplifier tube of the “226” 
type may cause a hum in reception. 


‘For best results it is advisable to use standard tubes 
of established national reputation. Information relative 
to the use of “power tubes” in cur various battery type 
sets is contained in Section XI. 


(g) Speaker 

In a small percentage of cases of trouble in reception, 
the speaker will be found at fault. An open circuit in 
the magnet coil winding will make reception practically 
impossible, while incorrect adjustment or other abnormal 
conditions may cause distortion or lack of volume. 


For this reason it is always advisable for the outside 
service man to have a speaker or reproducing unit of 
some sort in his service kit, for comparison purposes. 


Where an inferior brand of speaker has been sold 
with an Atwater Kent receiver, as is sometimes done in 
order to make possible a lower or “bargain” price on 
the complete outfit, the performance of the set will 
naturally suffer to some extent, and the service man 
should in all such cases suggest replacing the present 
speaker with an Atwater Kent cone type, demonstrating 
one on the spot if available. 


(h) House Current Supply (A. C. Sets) 


Successful performance of an A. C. set will not be 
possible under conditions of line voltage other than 
those for which the set was designed. It need hardly 
be mentioned that attempting to use our standard 110 
volt, 60 cycle sets on 110 volts D. C., 220 volts A. C., 
32 volt farm lighting systems or 25 cycle, 110 volt A. C. 
lines will have disastrous results. 


An allowable limit of ten volts either way, is per- 
missible on the A. C. sets. Voltages below 100 will not 
permit maximum volume, while voltages above 120-125 
would have a tendency to shorten the life of the tubes, 
except in the case of certain models, which are equipped 
with an automatic voltage regulator in the A. C. line, 
permitting line voltage variations up to 130 volts to be 
satisfactorily handled. 


In localities where the A. C. line voltage runs from 
10 to 20 volts or more above the standard value, at suit- 
able resistance unit or voltage regulator may be used to 
bring the voltage to normal value. There are several 
such devices now being made by reputable concerns, 
and will be found advertised in current radio magazines. 
These devices are, of course, unnecessary with the sets 
having the automatic voltage regulator, unless the line 
voltage is excessively high (above 130 volts). 


SECTION V 


OUTSIDE INTERFERENCES—CAUSES AND REMEDIES 


In addition to the cases in which unsatisfactory radio 
reception is due to faulty equipment or installation, there 
is also a considerable percentage of instances where 
disturbances due to external causes are responsible for 
the failure of a set to deliver satisfactory performance. 
In other words, a radio set will respond to other electri- 
cal radiations besides those of the broadcast stations, and 
in some cases these other radiations are of such intensity 
as to “drown out” distant, or in some cases, even local 
reception. 


1. Determining if the Cause is External or 


Internal 


The simple expedient of disconnecting the antenna 
and ground lead-in wires from the set, while it is in 
operation and the disturbance is being heard, will readily 
determine whether or not the noise is due to an external 
radiation or to some abnormal condition within the 
radio installation itself. If the noise disappears with 
the removal of the lead-in wires, it is undoubtedly due 
to external causes. The simplicity of this test will 
usually convince the most ignorant or skeptical radio 
owner. 


2. Classification of External Causes 

(a) Static 

“Static” is a rather broad word used to cover the 
noises in reception caused by electrical discharges in 
the atmosphere due to natural causes. There is always 
a certain amount of this present, and the more sensitive 
the receiver is, the more readily it will be detected. A 
seven-tube tuned R. F. set will bring in static which 
might not be noticeable in a three-tube set, but, of 
course, the response to distant broadcast signals will be 
greater in the same proportion. 


Static may be recognized as a crackling, crashing and 
rumbling sort of sound, usually intermittent and irreg- 
ular in intensity. It is worse at night than during the 
day and worse in summer than through the winter. In 
the tropical localities it is present throughout a greater 
portion of the year. 


The use of a long, low aerial, or even an “under- 
ground” aerial, one of the patent shielded types; or the 
disconnecting of the ground lead from the set, will 
frequently reduce the amount of static received, at some 
sacrifice in volume of the broadcast reception. It will 
be found best when listening under bad static conditions, 
to tune the desired station to maximum with the 
“station dial” and then turn down the volume control 
till a very moderate volume is obtained. 


(b) Code Signals. 
This noise is in the form of an intermittent buzzing 
or “peeping,” resembling telegraphic code (dots and 


23 


dashes), and is due to the opcration of a powerful 
wireless telegraph transmitter, either commercial or 
amatcur, in the immediate vicinity. Even if this trans- 
mitter is sharply tuned, if it is sufficiently close and 
powerful it may cause interference through “forced 
oscillations,” which cannot very well be prevented. If 
it is a case of an improperly tuned transmitter, this can 
be reported to the Federal Radio Commission. 


(c) Radiating Receivers 

The familiar squeal or “‘cat-call,” varying in intensity 
and volume, which is sent out or broadcast, when a 
regenerative or other oscillating receiver is “tuned in,” 
is gradually disappearing from among the annoyances 
to which the broadcast listener is subject, as this class 
of set is steadily becoming obsolete and being replaced 
by the “stabilized” types. Interference of this kind can 
only be eliminated at its source, by proper operation of 
the offending receiver. Such cases can best be handled 
personally, by using diplomacy and tact with the owner 
of the trouble-causing set. 


(d) Electrical Apparatus and Wiring. 


Electrical machinery in operation and defective electric 
wiring is probably responsible for more “background 
noise” in radio reception than any other cause, particu- 
larly in a city or town where there are always many 
electrical devices, appliances and machinery in more or 
less continuous operation. 


The nature of the noise in each case will depend upon 
the type of machinery causing it and the nature of the 
defect or electrical discharge responsible for the radia- 
tion of the disturbance. Among. the more common 
sources of trouble of this nature may be mentioned: 


Electric motors or generators, 

Arc lights, 

Household electric appliances, 

Flashing signs, 

X-ray or violet-ray machines, 

Battery chargers (vibrating type), 

Leaky electric power wiring, 

Farm lighting systems, 

Telephone bell-ringers, 

and numerous other forms of electric apparatus, in 
fact any device which produces a spark while in opera- 
tion. 


The source of the noise can sometimes be found by 
careful investigation of the presence of electrical appli- 
ances, defective wiring, loose fuses or lamps, etc., in 
the building or the immediate neighborhood. For the 
tracing of larger and more obscure sources, however, 
the use of a small portable receiving set, operating from 
a loop antenna, can be resorted to. Tests made with 
such an outfit, located at various points in the neighbor- 
hood of the disturbance, noting the intensity of dis- 
turbance and direction the loop points, will often enable 
the origin of the interference to be located. 


3. Remedies 


It would not be possible here ta,attempt to suggest 
remedies for the various noises caused by differcnt forms 
of electrical apparatus, however, we may say that gen- 
erally speaking, the only satisfactory remedy in most 
cases consists of some sort of filter applied to the source 
of the disturbance, that is the sparking contacts from 
which the interfering radio frequency currents are 
radiated. This filter will consist of either a simple con- 
denser, two condensers in series with a ground lead from 


the point of their connection, or two condensers so con- 
nected, in conjunction with R. F. chokes. 


In a few cases some improvement in reception is had 
by changing the position of the receiving aerial, but the 
most practical procedure is to locate the source and 
apply one of the forms of filter suggested. 


For a detailed treatise on this subject the dealer is 
referred to the “Manual on Interference” published by 
the Radio Manufacturers’ Association. 


SECTION V-a 
DESCRIPTIVE LIST OF ATWATER KENT RECEIVERS 


Part No. Model No. Tubes “Open” or Board Type Battery Sets 
4052 ae 4 Type “11” tuner, 1 stage fixed R.F., det. and 2 stage amp. unit, potentiometer control. 
4066 = 5 Type “11” tuner, 2 stages fixed R.F., det. and 2 stage amp. unit, potentiometer control. 
4340 10 5 Two stages tuned R.F., 3 variable condensers, 3 R.F. transformers, detector, 2 stage unit 
and potentiometer. Gray-green condensers. 
4445 9 4 One stage tuned R.F. amp., 2 tuners and det. 2 stage unit, potentiometer control. 
4333 5 5 Type “11” tuner, 2 stages fixed R.F., det. and 2 audio—all tubes in one metal container. 
4600 10 5 Two stages tuned R.F.—3 var. condensers, etc., same as No. 4340, but different wiring. 
4530 JA &10B 5 (10B has 3 tap ant. switch.) Similar to 4340. Brown conds., with battery cable attached. 
4560 WA&1l0B 5 (10B has 3 tap ant. switch.) Same as 4550, but black variable condensers. 
46520. 12 6 Two stages R.F., det. and 3 stages audio—3 variable condensers, cable attached. 
4700 10 5 Similar to 4340 & 10B 4550-4560. No pot. One R.F. rheostat only for both R.F. tubes. 
4910 12 6 Similar to 4620, but with switch to control last audio stage, and no potentiometer. 
Cabinet Type Battery Sets 
4640 20 5 Two stages tuned R.F., large cabinet, 3 dials, 3 pt. ant. tap switch, 2 rheostats. 
4820 19 4 One stage tuned R.F., large cabinet, 2 dials, 3 pt. ant. tap switch, 2 rheostats. 
$920 Ra 5 Same as 4640, but in “deluxe” cabinet, with feet. 
7570 20 Compacvuee Small mahogany cabinet, 3 dials, tap switch, battery cable attached. 
7780 al 5 Same as No. 7570, but with sockets and rhcostats for 3-volt dry cell tubes. 
7960 20 Compact 5 Same as No. 7570, but with “UX” type sockets and other refinements, 
S000 30 6 One tuning dial, small mahogany cabinet, two rheostats, 3 stages R.F. 
§100 35 6 Metal cabinet, tubes inserted from bottom—one dial, one rheostat, ship-type name-plate. 
8270 32 7 Long cabinet, one dial, two rheostats—4 stages R.F. double R.F. transformers. 
6920 33 6 Small mahogany cabinet, one dial, ant. adj. knob, two rheostats, double R.F. transformers. 
8500 50 a Large deep mahogany cabinet, several metal shiclded compartments inside, one dial, 
antenna adjusting knob, 2 rheostats. 
9840 48 6 Similar to Model 30, but gold panel. 
9860 49 6 Similar to Model 33, but gold panel. 


A.C. Sets—Using “A.C. Tubes” 


9390 36 6 and rect. 


Model 36 set. 


Metal! cabinet contains set and power unit, 3 


Small mahogany cabinet, same as Model 33; Type Y (metal), A.C. power unit goes with 


stages R.F., 1 dial, 1 volume control knob, 


Same as Model 37, but double R.F. transformers and 4 stages R.F. amp., 1 dial. 
Same as Model 37, metal cabinet, but black dial and volume knob and other minor 


Same as Model 40, but with automatic voltage reg., ball feet, dial in 5 divisions. 
Same as Model 42, but with double R.F. transformers, 4 stages R.F. amp. 
Console type—metal stand, speaker in base, antenna and 


ground leads supplied; set 


9500 519/ aa naei ship-type nameplate. 
9400 38 ies . 
9800 40 Gass < 

differences; modernistic nameplate. 
9850 42 ee S 
9900 44 Tarte S 
9930 D2 Om: iM 

chassis same as Model 42. 

Direct Current (110-Volt) Sets 

9910 $1 7 


Metal cabinet contains set and power unit, 3 stages R.F., detector, 2 stages A.F. (last 


stage “push-pull” type, 2 tubes, one mounted on right-hand side of power unit). 
Chassis similar in appearance to Models 37, 40, 42 and 52. 


Filaments in series. 
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SECTION VI 
SERVICING RECEIVERS AND A. C. POWER UNITS 


When a thorough inspection of the customer's in- 
stallation, etc., shows conclusively that the cause of the 
trouble lies within the set itself, the best plan is for the 
service man to disconnect the set and take it to his 
shop for test and repairs. 

In a few cases, where the trouble is a very minor one, 
it would perhaps be permissible for the service man, if 
experienced and capable, to make repairs in the set 
owner’s home, but with the full shop equipment and 
absence of a critical audience, a morc satisfactory and 
permanent job can almost always be done. 

Moreover, it is always well to apply a complete volt- 
meter test to a set which has given trouble, as well as 
to check the alignment of the condenscrs and thoroughly 
inspect the wiring with a view to eliminating the possi- 
bility of any future trouble developing. 

The main tests to be applied to a set which comes in 
for repair, may be classified as follows, applied in order 
named: 

(1) Visual inspection. 

(2) Continuity tests, with volt-meter. 

(3) Voltage tests (A. C. sets only). 

The conducting of these tests will now be outlined. 


1. Visual Inspection 

In order to make a satisfactory visual inspection of 
the wiring and condition of the parts in a recciver, it 
is necessary to remove the set from the cabinet. This 
presents no particular difficulties, and by following in- 
structions given in connection with service data on in- 
dividual sets, the procedure can be accomplished in a 
minimum of time. 


Points for Inspection 
The following features should be given special atten- 
tion in making the general visual inspection: 
1—SOLDERED JOINTS—examine for firmness. A 
poor physical joint means a poor electrical con- 
nection. Note especially ground lug connections. 
2—SCREWS, BOLTS AND NUTS—must be all 
tight. 
3—INSULATION ON WIRING—must be perfect 
and not cut or frayed through where it passes 
metal edges of tube contacts, etc. 
4—TUBE SOCKET FINGERS—should be clean 
and tight. 
5—SWITCHES—switch blades should be clean and 
make good contact. 
6—DIALS—should not scrape on panel. 
7—GRID RESISTANCES—note if 
tightly riveted on. 
8—R. F. TRANSFORMERS—examine for loose or 
damaged coils, or bad connections at terminals. 
9—VARIABLE CONDENSERS—check for foreign 
particles between plates and note spacing between 
rotary and stationary plates. 
10--RHEOSTATS or VOLUME CONTROL—must 
operate smoothly. 


intact and 
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11—POWER SUPPLY CABLE—note condition of 
insulation on leads and condition of terminals at 
power end. 


12—POWER UNIT (A.C. SETS)—cable connec: 
tion panel must be bolted down tightly. 

13—SUPPLY CABLES (A. C. SETS)—note if cut 
by power unit lid. 


2. Continuity and Voltage Tests 

After set has been thoroughly checked by visual in- 
spection in accordance with paragraph 1, the next step 
toward locating possible defects will be to apply the 
series of circuit continuity tests. These tests should be 
made even though the condition which apparently 
caused the complaint has been located through the visual 
inspection. 

In case of the A. C. sets, it will be necessary also to 
check the voltages supplied to the various circuits by 
the power unit. Voltage tests are unnecessary in the 
case of the battery type sets, since the batteries or other 
sources of voltage are usually checked individually be- 
fore attempting to apply any tests to the set chassis. 

The following pages contain complete sets of con- 
tinuity tests for all A. K. receiving sets manufactured 
since 1924, and also for the power units used in the 
A. C. type receivers. A complete voltage table covering 
all A. C. sets will be found at the end of this section. 

The following abbreviations are used in the continuity 
test charts: 


Abbreviation Meaning 

| 3 Se rae Ist radio frequency socket 
PAS eh is ita ty 2nd “ as a 

Se ee ra rarer ae a ordaam i : 

sa Sek iy. SS nga gt 4th “* . i 
Lee ene oe Detector socket 

io Vg ie a ae Ist audio frequency socket 
ON eh age sec 2d a - - 
SRN ie Re oes sfdon st 

cle M Ee Bert- ater TNE 6 3/4 x Positive filament conta 

el Mas an ee Negative ve 

CMe eta Beye ee Grid contact 

Pepe s eee Meee. t's Plate a 

GotinvA, Ctsets).2 <<. Cathode “ 

| SAW ashe Re Sen Soh ee ner ae Radio frequency transformer 
Tg il Uh ack Cae Audio 7 rg 


In the tables, to identify a certain contact of a certain 
socket, the abbreviation of the contact is combined with 
the abbreviation of the socket. 

Thus the grid (G) contact of the third R. F. socket 
is referred to as G3R. The negative filament contact of 
the second A. F. socket is referred to as —-F2A, the 
cathode of the detector socket (in A. C. sets) would 
be CD, P2A would mean the plate contact of the second 
audio frequency socket, and so on. 

The use of these symbols will enable the service man 
quickly to recognize the corresponding socket on the 
set without having to refer to the chart or wiring dia- 
gram. 


Model 10B Receiver—Test Chart, Continuity Table and Diagram 


(For Following Tests, Place Filament Switch “On,” Rheostats Barely 
_NOTE: A ete Lead to Potentiometer, and One Lead to Potentiometer_ By- ‘Pass, Condenser. 


1 
‘ 


POTENTIOMETER 


BYPASS COMBENSER | 


es ate ae ae an ans wm fad 


1 
‘ 
i} 
1 
' 
{ 


EP VO ES ar 

’ 
Cae BY-PASS; 
{ COMDENSER ' 


1 (oMmER BoARo) } 
Ve BBN 
O RE/ 


ZND R.A FA. RREO. 


G 


FIL. SWITCH 


Fic. 28. 


SPEAKER POST Nol 
SPEAKER POST No.Z 


OET-A.F, FIL. RHEOSTAT 


“On” and Potentiometer Pointer to Left) 


REMARKS and FURTHER 
POSSIBILITIES 


| 


Heme cable for broken leads and 
short circuits. Repair or re- 
place cable if necessary. 


TEST FROM erage hes WRONG READING INDICATES 
Reading 
Each cable lead end Full | aren in tbls 
to corresponding sold- | 
ered cable connection 
under board. : sz OF yak ee L meee AD - 
BLACK to 
—FIiR Full Open Ist R.F. fil. rheostat or connection. 
—F2R Full Open 2nd R.F. fil. rheostat or connection. 
—FD, —F1IA, —F2A Full Open Det.-A.F. fil. rheostat or connection. 
Ground Post. Fudl Open ground connection. 
Antenna Post. Full Open antenna coil or connection. 
G1R Fil Open antenna coil or connection. 
PUR Beer None No. 1, 2 R.F.T. primary circuit grounded. 
PD, P1A None No. 1, 2 A.F.T. primary circuit grounded. 
G2R Full Open secondary No. 1 R.E.T. 

GIA, G2A Partial None—Open secondary No. 1, 2 A.F.T. 
eo a ee SS bela ble Ae OP ell acd Sache le ped ed Ne ee re 
+F of Each Socket. Full Open positive filament wire or connection. 

1230, None Shorted phone condenser. 
GD None Shorted grid condenser. 
ie epee | None Shorted R.F. plate circuit by-pass condenser, 
TEAR Full Open primary No. ; R.ET. 
ae ticle meee Ful | Open primary No. 2 R.F.T. 
_YELLOW to Poa Partial None—Open primary No. z A. ‘ga 

BROWN to 

PIA Partial None—Open primary No. 2 A.F.T. 
Speaker Post No. 2. : Oy cP: a 


OTHER TESTS 
Across 
of Potentiometer. 


Across Terminals of 
Potentiometer Cond. 


BLACK to 
Center Contact of Po- 


End Terminals | 


tentiometer (turn knob.) i 


Norg.—This set has two R.F. rheostats (one for each R.F. tube). 


Nearly Full 
None 


Nearly Full 


Resolder Connections to Potentiometer and By- Pass foley Peers 


Open connection. 


None—Open potentiometer. 
Shorted potentiometer by-pass condenser. 


Open connection to slider. 


R- 4 MEGS 


0008S ME 


nee 


i 
| 


| 
| 


Examine joints under board. 
Examine joints under board. 
Examine joints under board. 


Test with ant. switch on each tap. 


Check transformer connections. 
Examine connections, 


_Full—Shorted secondary. 


Examine joints under board. 

Located inside 3-tube container. 
Located inside 3-tube container. 
Install new type by-pass cond. 


| 
\ 
| 


j 


{ 


j 
\ 


| 


Full—Shorted primary. 


Full—Shorted potentiometer. 


Located under board, left-front. 
Install new type by-pass cond. 


Fre, 29. 


of the Ist R.F. rheostat instead of to —F2R. 
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—FIR connects to the slider lead 


Model 10 Receiver—Test Chart, Continuity Table and Diagram 


1 RF By-Pass | 

| CONDENSE fe 

i (UNDER BOARD) | 
yy 


R.F. FIL. RMEOSTAT 


FIL. SWITCH 


SPEAXER POST No.1 
SPEAKER POST No.2 


DET.-A.F. Fic. RHEOSTAT 


Fic. 3 
(For Following Tests, Place Filament cee “On” and Rheostats Barely “On”) _ 
TEST FROM wens SWRONGREADINGINDICATES | REMARKS and FURTHER 
Reading | POSSIBILITIES 
Each cable lead end Full Open in cable. ee cable for broken leads and 
to corresponding sold- short circuits. Repair or re- 
ered connection under | place cable if necessary. 
beard. nd os (pr ee pbb bel ale ange 
BLACK to ‘s 
“FIR, —FerR Full Open R.F. filament rheastat or connection. | Examine joints under board. 
—FD, —FIA, —F2A Full Open Detector-A.F. rheostat or connection. | Examine joints under board. 
Ground Post. Full Open ground connection. 
Antenna Post. Full Open antenna coil or connection. Test with ant. switch on each tap. 
Gil Partial Open antenna coil or first grid resistance. ist grid resis. located inside ant. coil. 
Bier None No. 1, 2 R.F.T. primary circuit grounded. Check transformer connections, 
Py Lik None | No. 1, 2 A.F.T. primary circuit grounded. Examine conn. in 3-tube container, 
GR | Partial : Open sec. No. 1 R.F.T. or 2nd grid res. No. 2 grid res. inside No. 1 R.F.T. 
EN Partial | None—Open secondary No. 1 A.F.T. Full—Shorted secondary. 
2 A SC a eee _ Partial || None—Open secondary No. ee One ie ae Full—Shorted secondary. 
RED to | | ey aS a 
+F of each Socket. | Full Open positive filament wire or connection. | Examine joints under board. 
PD | ' None | Shorted phone condenser. | Located inside 3-tube container. 
GD None | Shorted grid condenser. | Located inside 3-tube container. 
PIR | None — Shorted plate circuit by-pass condenser. ' Located under board. 
____ Ground Post. | ss None ___| Grounded positive filament circuit. Inspect wir. for accidental grounds. 
_ YELLOW to. PD Partial None—Primary No. 1 A. ET. open. | Full—Pri. No. i A. F.T. shorted. 
BROWN to | | | 
PIR | Full | Primary No. 1 R.F.T. open. | 
P2k Full | Primary No. 2 R.F.T open | 
PIA | Partial ; None—Primary No. 2 A.F.T. open. | Full—Pri. No. 2 A.F.T. shorted. 
speaker Post No. 2. — ' Full ' Open connection. 
SSOTHERUTESTS ~~ fi aoe re ee ee er Fi eS ee 
PANG OpkiaosteNo. 1. Full Gipem Commection. 
A ¢ 


00085 AF 


R-% MECS 


Model 12 Receiver—Test Chart, Continuity Table and Diagram 


SPEAKER POST NO 4 
i SPEAKER POST NO- 2; 
) 


f 
t 
[ (enoer sons) 


toa] 


a 


R-E PL. RHEOSTAT 


DETECTOR RHEOSTAT GTH TUBE SWITCH 


Biesoe 
(For Following Tests, Place Filament Switch “On” and Rheostats Barely “On’’) 
eles ef is a inp en pegs ero REMARKS and FURTHER 
TEST FROM | Scand WRONG READING INDICATES COSsiBititime 
"Examine cable for broken leads and 


to corresponding sold- | 


short circuits. Repair or re- 
ered end under board. 


Each cable lead end Full | Open in cable. 
! place cable if necessary. ~ 


| 
BLACK to oe Li eee 
—F1R, —F2R Full | Open R.F. filament rheostat or connection. | Examine joints under board. 
—FD, —F1A Full | Open Det.-Ist A.F. fil. rheo. or connection. Examine joints under board. 
—F2A, —F3A Full _ Open fixed resistance A.F. filament. | Located inside right hand container. 
Ground Post. Full Open ground connection. 
Antenna Post. Full _ Open antenna coil or connection. | Test with ant. switch on each tap. 
GIR Partial - Open antenna coil or first grid resistance. | No. 1 grid resistance inside ant. coil. 
SPARC, FER None | No. 1, 2 R.F.T. primary circuit grounded. , Check transformer connections. 
IPID), IEMA JER UEN None No. 1, 2, 3 A.F.T. primary circuit grounded. | Examine conn. in 2-tube cases. 
G2R Partial i Open.sees Nop RPE, ori Noe? grid res, ‘No, 2 grid ressinside Now teketee 
UGTA, GaAs Aaa Partial _;: None—Open secondary No. 1, 2, 3 A.F.T. ' Full—Shorted secondary. 
RED to ; ! 
+ of RF, Dety Ist | | ! 
and 2nd A.F. Full ' Open positive filament w-re or connection. ' Examine joints under board. 
4F3A | | 
(6th Tube Switch to Rt.) Full ' Open wire or defective switch. | No reading with switch turned left. 
2410, None | Shorted phone condenser. ' Located inside Det.-1st A.F. case. 
GD None Shorted grid condenser. | Located inside Det.-lst A.F. case. 
Bar None Shorted R.F. plate circuit by-pass condenser. | T,ocated under board. 
-UYELLOW tor S7ar® Si ) “oa 
ee es: ot Partial None—Open primary No. 1 A.F.T. Full—Shorted primary. 
“= BROMW Ni to. en [ s+ 7) See 
PIR Full | Open primary No. 1 R.E.T. 
PER Full | Open primary No. 2 R.F.T. | 
PIA Partial None—Open primary No. 2 A.F.T. | Full—Shorted primary. 


Partial None—Open primary No. 3 A.F.T. Full—Shorted primary (no reading 


with switch turned left.) 


P2A 
(6th Tube Switch to Rt.) | 
aSpeaker Post *No..2o i 0 Full Open connection. 


A 6 


dit 


2-4 E03 
con 
ct 
oy 
TeriYr 
=——s 
= 
asa 


iG os, 
(Diagram shows one rheostat controlling detector and all three A.F. tubes. In actual set, rheostat controls detector and Ist audio 
only, 2nd and 3rd audio tubes being on separate fixed resistances.) 
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Model 20 No. 4640 Receiver—Test Chart, Continuity Table and Diagram 


BOTTOM eres ap eaa pdb k 
CONDENSER : 
| 19-07 
GE) (oF) (hE ) | 
Ce} CP) CP] 
Sts | > G8 Se | 
SPEAKER POY Mel 
IR 2R lel el = Eel [el FI 
ator Ae J 
D 1A Ze 
yews 


(For Following Tests, Place Filament Switch “On” and Rheostats Barely “On’’) 


m © Correct UW | REMARKS and FURTHER 
; REA INDICATE 
Tist FROM BY) Gp) An, WRONG DING 2 POSSIBILITIES 
—A POST to 
—FiR, —F2R, Ground | 
Posts | Full | Open in R.F. filament rheo. or connections. 
—FD, —F1A, —F2A Full | Open in Det.-A.F. fil. rheo. or connections. 
Antenna Post. Full | Open antenna coil or connection. | Test with antenna switch on each 
of 3 points. 
+B Post. None ' Shorted R.F. by-pass condenser or grounded If necessary, unsolder by-pass con- 
| R.F.-Ist A.F. plate circuit. denser connection and test sep- 
| arately. Examine plate circuits 
| for accidental grounds. 
G1K Nearly Full | Open antenna coil or first grid resistor. : Test sec. and grid res. separately. 


| Grid resistors are mounted on 
back of R.F. var. condensers. 


G2R Nearly Full | Open secondary No.1 R.F.T. or open second , Test sec. and grid res. separately. 
grid resistor. ve Grid resistors are mounted on 
back of R.F. var. condensers. 
GD None Shorted detector grid condenser. 
HUN | we Rariial None—Open secondary No. 1 A.F.T. | Full—Shorted secondary. 
GLA L.) .Pertial | None-—-Open secondary No. 2 A.F.T. ' Full—Shorted secondary. 
Stator of Detector Vari- | 
able Condenser. Prd oe. ie Cpen, ereshdary Io. ok el pel) , ee oe 
+A, —B POST to | io 
+F of All Sockets. Full | Open positive filament circuit. 
IED, None ' Shorted phone condenser. 
PD Partial | None—Open primary No.1 A..T. _._ Full—Shorted primary. 
+B POST to | 
P1R | Full Open primary No. 1 R.F.T. ! 
ok | Full Open primary No, 2 R.F.T. | 
PIA Partial Open primary No. 2 A.F.T. | Full—Shorted primary. 
Speaker Post No. 2. Full Open connection. | 
: +A 
R-tNECS —_,0OOREMF fa gate fase 


Model 20 OTe. pomeaauean ee) Table 


I. Worreet 
TEST FROM : “Reading WRONG READING INDICATES - POSSIBILITIES 
7 ee a ee ee 2 aa Se “NOTE: Examine cable for ‘broken 
leads, broken connections and 
| short circuits. Repair or re- 
| place cable if necessary. — 
BLACK to. | | 
—F1R, —F2R, Ground | | 
Post. Full | Open R.F. rheostat or connection. R.F. rheostat at left. 
—FD (7960 Set). | Full ; Open detector rheostat or connection. , Detector rheostat at right. 
—F1A, —F2A (7960 | Full ' Open A.F. filament fixed resistance. Green insulated wire between rheo- 
Set). | | tat assembly and —FI1A. 
—FD, —F1A, —F2A | Full Open Detector-A.F. filament rheostat or | Detector-A.F. rheostat at right. 
(CHSIAD SKA) | connection. 
+FD (7960 Set). | Nearly Full | Open detector grid bias resistance. . 
Antenna Post. | Full ' Open primary antenna transformer or de- Test with antenna switch on each 
fective tap switch. Olecmiaps: 
GiR Partial | Open secondary antenna transformer or open | Test secondary and grid resistor 
first grid resistance. separately. Grid resistors 
mounted on back of R.F. vari- 
| able condensers. 

PALE, IPB None | No. 1, 2 R.F.T. primary circuit grounded. | Or shorted by-pass condenser. 
| (Unsolder lead and test con- 
| | denser separately.) 

PD | None | No. 1 A.F.T. primary circuit grounded. Or shorted phone condenser (on 
| 7960 set). 
PIA None | No. 2 A.F.T. windings grounded. Examine transformer connections. 
G2R | Partial | None—Open secondary No.1 R.F.T. or open | Full—Shorted grid circuit or shorted 
| grid resistor. grid resistor. 
GD None Shorted grid condenser. Mounted on det. var. condenser. 
G1A (7960 Set). | Partial None—Open secondary No. 1 A.F.T. Full—Shorted secondary. 
Stator of Detector Vari- | 
able Condenser. Full Open secondary No. 2 7 RET 
RED to |  igeetln : 
+F of Ail Sockets. Full Open positive filament circuit. 
PD (7570 Set). None ____Shorted phone condenser, 2, He | 
WHITE to 
JER Full Open primary No. z Reha 
P2R Full Open primary No. 2 R. ae 
PiA (7960 Set). | Partial None—Open ‘primary No. 2 AF.T. Full—Shorted primary. 
VEtiIOWi ae eee: : ee a ood a 
aor PD | Partiat__| None—Open primary No. 1A. FT. | Full Shorted primary. ee 
“BROWN to. | 
Speaker Post No. 2. | Full . Open cable lead or connection. 
PIA CSW et) |) -Rertial c. None—Open primary No. 2 ACESS Full—Shorted primary. 
OTHER TESTS | ! 
P2A to Speaker Post | 
No. 1. Full | Open connection. 
—C Lead to G2A ! Partial None—Open secondary No. 2 A.F.T. | Full—Shorted secondary. 
—C Lead to GIA | | 
| Oem 


(on 7570 Set). 


None—Open secondary No. 1 A.F.T. | 


Full—Shorted secondary. 
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Model 20 Compact Recetver—Test Chart and Diagrams 


AY 
O vo 
i |} EYAL &, 
im 0 Be d b 4 et ae 
: w # ve 
ee eS ST 
tem Ok ¢ 
sar > ESES5 
Fic. 36. Monet 20 Compact Set No. 7570. Wrrinc DracraAm. 
( RF. PATE CIRCUIT H 
OY- PASS COMDERSE R BOTTOM 
LEN 
DETECTOR GRID BAS ° a 
RESISTANCE ° ¥3 
(on Heo omy) F i | peg 
+ + 4 + 
© }}P| IF F ] [ F 
IR 2R D 1A 2A 
Fic. 87. TEstinG CHART For Mover 20 Compact (BotH Types). 
GRIP CONDENSER 
CRIDLERX SMEG 
“VLE O RE SISTAATE "°°" prep RE SISTANCE ie 
= as = /\ = O 
ie se eof BROWN 
rs Cowe, /} ea RED 


+22/z YELLOW 
te GREEN -YELLOW 


PIKE D 
CONa 
-A BLACK 


TRACER 
67/2 WHITE 


BF CONTHOL ert. contRvL FIED BYDIO 
PMEOS TAT RMEOSTAT RESISTANCE 


Fic. 38. Mopert 20 Compact Ser No. 7960. Wrrrnc Dracram. 
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Models 30, 35 and 48 Receiving Sets 


General Description 


The circuits of Models 30, 35 and 48 receivers are 
practically identical. Each has six tubes and single dial 
control. There are three stages of radio frequency 
amplification, a tuned detector, and two stages of audio 
frequency amplification. The first R. F. stage is un- 
tuned, being used as an antenna coupling tube for the 
pirpose of eliminating the effect of different sizes of 
antenna systems on the synchronism of the three tuned 
circuits, 

In Models 30 and 48 one rheostat controls the fila- 
ments of the three R. F. tubes, and another rheostat con- 
trols the detector filament. A _ fixed resistance is 
connected in series with the filaments of the two A. F. 
tubes. 

In Model 35 one rheostat controls the three R. F. 
filaments and a fixed resistance is connected in series 
with the filaments of the detector a: d two A. F. tubes. 

Model 30 (Early Type) has mouided end-plate vari- 
able condensers and three separate sockets for the R. F. 
tubes. Model 30 (Later Type) has metal frame vanable 
condensers and a single moulded base for the three 
R. F. sockets. 

Model 48 is similar to the later Mode! 30, but has a 
gold-finished panel and other minor refinements. 

The chassis of Model 35 is similar in appearance to 
the later Model 30 and to Model 48, but it is mounted 
inverted inside a metal cabinet that is open on the 


bottom. 
1. Model 35. Removing Chassis from 
Cabinet 


Remove dial and vernier knob. Unscrew six bolts 
holding bottom rim to cabinet and remove rim. Remove 
six screws, three in a row at each end of the vertical 
side of metal frame. (Use magnetized screw driver.) 

With top of cabinet on table, pull chassis back slightly 
to clear condenser shaft and rheostat knob, then lift 
set up and out, tilting chassis so the filament switch 
knob is inclined away from the table in order that the 
switch knob will clear the cabinet. 


2. Model 30 (ater Type) and Model 48. 
Removing Chassis from Panel 
Remove dial and vernier knob. Remove six screws, 
three in a row at each end of vertical side of metal 
The panel may then be removed. 


frame. 
3. Model 30 (Early Type). Replacing Sub- 
Panel Assembly 


Remove set from cabinet. 
knab, 


Remove dial and vernier 
Unsolder leads from sub-panel assembly. Re- 
move three screws in front panel at center variable con- 
denser and four screws along the bottom. It is necessary 
to remove bolts on the third R. F. socket and remove 
fixed by-pass condenser in order to chanye the sub-panel 
assembly. (If the by-pass condenser is of old sty!e—- 
brown color—replace with No. 8685.) Remove sub- 
panel assembly. 


Attach the replacement sub-panel assembly, without 
tightening screws, and replace the fixed condenser, 
which is held by the tavo bolts passing through the third 
R. F. socket. The edge ot the by-pass condenser must 
not be caught under the bottom angle of the sub-panel 
frame. Tighten screws holding sub-panel, solder con- 
nections exactly as the original, assemble set, and syn- 
chronize condensers. (See Section XI.) 


4. Replacing Condenser Group in Models 
30 (Later Type), 35 and 48 


Remove chassis from cabinet or panel. Loosen nine 
screws holding condensers to front of metal frame. 
Note how pulleys and belts are arranged and then re- 
move them. Replace one condenser at a time. Do not 
mix old condensers with the replacements. 


Remove to nuts on back of first variable condenser, 
which clamp grid resistor (grid condenser on third vari- 
able condenser) and lug of secondary lead. Remove 
three screws holding condenser to chassis and lift out 
the condenser. 


Put in the repfa:2ment condenser and its three screws, 
without tightening screws. Attach grid resistor and lug 
of secondary lead to top and bottom bolts respectively 
on back of condenser. Repeat procedure with other 
two variable condensers. When the replacement con- 
densers are installed, put on the pulleys and belts, adjust 


belt tension and synchronize condensers. (See Section 
XI.) 


5. Replacing R. F. Amplifier Assembly in 
Models 30 (Later Type), 35 and 48 


Remove chassis from cabinet or panel. The R. F. 
amplifier assembly consists of three R. F. transformers 
mounted on a moulded three-socket base. The filament 
contacts are wired and have two leads for connection 
to rest of set; the plate circuits are wired and have one 
lead for connection to the +B, R. F. (white) cable lead. 
A lead from the grid-end of each R. F. transformer 
secondary 1s soldered to a lug which is to be fastened 
to the bottom bole on back of the variable condenser in 
front of each R. F. transformer. 


In replacing R. F. amplifier assembly, remove the old 
assembly by unsoldering the R. F. by-pass condenser 
lead, lead from grid of first R. F. socket, leads from grid 
resistors (unsolder at grid contacts of sockct), two fila- 
ment circuit leads (at points where they connect to rest 
of set), and the --B, R. F. lead. Remove secondary wire 
lug from bottom bolt on each variable condenser. Un- 
solder, at gnd contact of detector socket, the lead from 
grid condenser, which passes through a hole in the R. F. 
base. Unsolder lead from ground lug to negative side 
of R. F. filament circuit. Remove five bolts holding 
R. F. base to metal chassis and remove the old R. F. 
amplifier assembly. 


Reassemble with replacement R. F. amplifier, reversing 
above procedure. 
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"MODEL OF 
SET 


MODEL 30 


} 
(with moulded end- | 
plate condensers) | 

i 


MODEL 30 | 
(with meta! frame 
condensers) 


Replacing R. F. Transformers, Variable Condensers or 
Grid Resistors: in Models 30, 35 and 48 


pie One R. F. tein is 
Defective 


once enn: ee eantin Me 


8,185. This consists of a met al 
frame, three variable condensers, 
three R. F. transformers, two 
grid resistors, and one. grid 
condenser, all mounted in place, 
with pulleys and beits adjusted. | 


Replace R. F. Amplifier Assembly _ 
No. 8,449 for sets between 
Serial Nos. 636,101 and 639,358. 
No. 9,030 for sets above Serial 
No. 644, BOL. 


“MODEL 35s 


Replace R. F. “Amplifier “Assembly | 


No. 8,108 for sets previous to 
Serial No. 900,000. No. 8,440 
for sets between Serial Nos. 
900,000 and 955,700. No. 9,020 
for sets after Serial No. 955,700. 


MODEL 48 


| CHOKE CO/L 


agen ad 


TTT 
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| 
| 


G20 Cond. 


If ron Variable Cadence is 
Defective 


RES ante ne et ey Aine 


8,185. 


a if One Grid Rosie 

| is Defective 

Replace defective re- 
sistor No. 8,092. 


‘Replace group (No. 9 100) ‘of ‘three 
variable condensers. Use pulleys 
and belts of original group. 


Replace defective re- 
sistor No. 8,439. 


Replace “group of three variable 
condensers. No, 9,201 (13 
plates) for sets previous to Se- 
rial No. 900,000. No. 9,100 (17 
plates) for sets after Serial No. 
900,000.. Use pulleys and belts 
of original group. 


Ween ises group of thee eee 
condensers. No. 9,100. Use 
pulleys of original 

{ group. 


and belts 
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No. 8,439 for sets 
after Serial No. 
900,000. 
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{ 


te RED 

raet YELLOW 

-¢ GREEN-YELLOW 
TRACER 

+g PROWN 

_4 BLACK 

+o7£ WHITE 


R.F. filaments and a fixed 
ara 


+ 
“all 


30, 35 anno 48, 


RESIS TANCE —_—_ 


nee. ele 
es See 
LA 2A 


a see Ati 


Note.—Early Model 30 Sets have separate R.F. sockets, but the socket contacts are in same relative position as shown in above chart. 
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(For Following Tests, Place Filament Switch “On” and Rheostats Barely “On’’) 


TEST FROM 


~ BLACK to 
= Ofak. Pe wOckets. 


Oe AguL OOCKELS. 
SIND 


Ground Post. 
Antenna Post. 
GiR “ 
P of R. F. Sockets. 


PD 
PIA 
G2k 
G3R 


GD 
GIA 


Stator of Detector Vart- 


able Condenser. 


RED to 
+F of All Sockets. 
Black 


WHITE to 
P of R.F. Sockets. 
ere, iS 
YELLOW to 
Ber 
BROWN to 
Speaker Post No. 2. 
OTHER TESTS 
—C Lead (Green-Yel- 
low Tracer) to GIA 
P2A to Speaker Post 
No. 1. 


Continuity Test Table—Models 30, 35 and 48 


Correct 
Reading 


} 
| 
! 
| 


Full 
Full 
: Full 
Full 
Full 
Full 


“None 
None 


None 
Partial 


Partial 


None 
Partial 


Full 


Full 
Nearly Full 


Full 
Partial 


os Partial 


a _ Full 


Partial 


Full 


| 
| 
if 


WRONG READING INDICATES 


Open R-F. filament rheo. or connections. 


Open A.F. fil. fixed resis. or connections. 


Open detector filament rheostat or connec- 
tions. (Models 30 and 48.) 


Open connection. 

Open antenna choke coil or connection. 
Open connection. 

No. J, 2, 3 R.F.T. primary circuit grounded. 


No. 1 A.F.T. primary circuit grounded. 


No. 2 A.F\T. primary circuit grounded. 


None—Open secondary No. 1 R.F.T. or open 
grid resistor. 


None—Open secondary No. 2 R.F.T. or open 
grid resistor. 


Shorted detector grid condenscr. 
None—Open secondary No. 1 A.F.T. 
Open secondary No. 3 R.F.T. 


Open positive filament circuit. 
None—Open detector grid bias resistance. 


Open primary No, 1, 2, 3 R.F-.T. 
Open primary Not Asis L 
None--Open primary No. 1 Ack T._ 


Open connection. 


None—Open secondary No. 2 A.F.T. 


Onen connection 


a 


"REMARKS and FURTHER 
POSSIBILITIES 


| Examine cable for open leads, 


broken connections and short 
circuits. Repair or replace 
cable if necessary. 


R.F. filament rheostat at left (on 
Models 30 and 48). 


Green insulated wire from rheostat 
assembly to —FIA. 


Or open connection to det.-A.F. 
fil. fixed resis. (Model 35). 


Or shorted R.F. plate circuit by- 
pass condenser. (Unsolder lead 
and test condenser separately.) 


Or shorted phone condenser. (Un- 
solder lead and test condenser 
separately.) 


Inspect transformer connections. 
Full—Shorted grid resistor. 


Full—Shorted grid resistor. 


Mounted on back of last var. cond. 
Full—Shorted secondary. 


Full—Shorted bias resistor 
grounded +F circuit. 


or 


_|_Full—Shorted primary. 


Full—Shorted primary. 


Model 32 Receiving Set 


General Description 


The Model 32 is a seven-tube, single dial, battery 
type receiver, having four stages of radio frequency 
amplification, a tuned detector, and two stages of audio 
frequency amplification. The first R. F. amplifying tube 
is not tuned, being used as an antenna coupling tube 
for the purpose of preventing different sizes of antenna 
from disturbing the synchronism of the succeeding 
tuned circutts. . 

The filaments of the R. F. tubes are controlled by 
one rheostat. Another rheostat controls the detector 
filament, and a fixed resistance is connected in series 
with the two A. F. filaments. 

The Model 32 may be recognized by its four double 
R. F. transrormers and four moulded end-plate variable 
condensers. 


Replacing Sub-Panel Assembly No. 8296 


If one of the R. F. transformers or one of the variable 


condensers is defective, the entire sub-ranel assembly ~ 


wT 
\ FILEO RESISSARCE 


\ 


RET 
FUSED RE S'S (ACE 


WIRING 


BOTTOM 


SK 
Fic. 44. 


must be replaced. This assembly consists of a metal 
frame, four moulded end-plate variable condensers, four 
double R. F. transformers, three grid resistors and a 
detector grid condenser, all mounted in place with pul- 
leys and belts adjusted. 


Remove dial and vernier knob. Unsolder leads from 
sub-panel assembly. Remove three screws in front 
panel at second variable condenser and five screws along 
the bottom. Remove two bolts holding fourth R. F. 
socket and remove by-pass condenser. (If by-pass con- 
denser is of old style—brown color—replace with No. 
8685.) Lift out old assembly. 


Screw the replacement sub-panel assembly into posi- 
tion, without tightening screws, and replace the by-pass 
condenser, which is held by two bolts passing through 
the fourth R. F. socket. The edge of the condenser 
must not be caught under the bottom angle of the sub- 
panel frame. Tighten screws holding sub-panel. Solder 
connections exactly like original, assemble set and syn- 
chronize condensers. (See Section XI.) 
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Continuity Test Table—Model 32 


(For Following Tests, Place Filament Switch “On” and Rheostats Barely “On’’) 


Correct | REMARKS and FURTHER 
TEST FROM haeeciiney | WRONG READING INDICATES POSSIBILITIES 
a el - a | on) Examine cable for broken leads or 
| short circuits. Repair or re- 
Boddas ih -are's Lode lsc ree eS __Place cable if necessary. 
BLACK to Pe | 
—F of R.F. Sockets. Full | Open in cable, connection, or R.F. rheo. R.F. rheostat at left. 
—FD Full Open connection or detector rheostat. Detector rheostat at right. 
—F of A.F. Sockets. | Full Open connection or A.F. fil. fixed resistance. A.F. resistance—green insulated 
wire from rheostat assembly to 
—FIA. 
Ground Post. Full Open ground connection. 
Antenna Post. Full Open antenna choke coil or connection. 
GIR Full Open connection. 
P1R, P2R, P3R, P4R | None No. 1, 2, 3, 4 R.F.T. pri. circuit grounded. | Or shorted R.F. by-pass condenser. 
PD None No. 1 A.F.T. primary circuit grounded. | Or shorted phone condenser. 
PIA None No. 2 A.F.T. primary circuit grounded 
Red | Nearly Full | None—Open detector grid bias resistance. | Full—Shorted bias or grounded pos- 
| itive filament circuit. 
G2R, G3R, G4R ! Nearly Full | None—Open secondary No. 1, 2, 3 R.F.T. or | Full—Shorted grid resistor. (Re- 
, open No. 1, 2, 3 grid resistance. sistors mounted on back of R.F. 
variable condensers). 
Stator of Detector Vari- | Full | Open secondary No. 4 R.F.T. | 
able Condenser. 
pee GTA Partial! | None—Open secondary No.1 A.F.T. __—'|_-Full—Shorted secondary. __ 
REO ae i ie Ni . 
_+F of All Sockets. Full PC pen. pea De Of CONNECUON, fois le sew), acacid en seeuel ane ee 
et ete ee te ee. a 
Plate of Each R.F. Full | Open primary No. 1, 2, 3, 4 R.F.T. 
Socket. | 
peo lA ' Partial | None—Open primary No. 2 A.F.T. | Full—Shorted primary. 
VeEreOw toes fs i Mae CCC corey (ei ee = a «| 
eee ere tL) ' Partial | None—Open primary No. 1 A.F.T. Full—Shorted primary. 
BROWN to | Se aoe Ce ee a : 
_Speaker Post No. 2. Full Open in cable or connection. | Bree age. . ae 
OTHER TESTS 
P2A to Speaker Post 
No. 1. Full Open connection. 
Green-Yellow Tracer to | 
eS eGeA f Partial None—Open secondary No. 2 A.F.T. Full—Shorted secondary. ; 
TO-F2R TO G3R TO G4R TO GD ae 
TO G2R TO-F3R ENOL Ll RHEOSTAT 


RE. 
+B RF. 4BRE. ie +B RF. as 


TO P3R TO P4aR 


TO PIR TO P2R 


NO. 4R. F. T. 
NO. 1 R. F. T. ix(od eles Say NO. 3 R. F. T. 
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Models 33 and 49 Sets 


General Description 


The Model 33 is a six-tube, single-dial, battery-type 
receiver, having three stages of tuned radio frequency 
amplification, a tuned detector, and two stages of audio 
frequency amplification. The first variable condenser, 
tuning the secondary of the antenna transformer, has an 
extra independently variable plate controlled by a small 
knob at the left (antenna adjustment knob). This com- 
pensates for different size of antenna and makes it pos: 
sible to maintain synchronism between this circuit and 
the other three tuned circuits. 


The three R. F. filaments are controlled by one rheo- 
stat, the detector filament by another rheostat, and a 
fixed resistance is connected in series with the two A. F. 
filaments. 


Model 49 is similar to Model 33, 


but has a gold- 
finished panel. 


Removing Chassis from Panel—Loosen set screws in 
antenna adjustment knob and in the tuning dial. Ke- 
move vernier knob, tuning dial, and antenna adjustment 
knob. Remove six screws, three in a row at each end 
of the vertical side of the metal frame. Remove one 
screw near the center of the vertical side of metal frame. 
The panel may then be lifted clear of the chassis, taking 
care not to break the connections from rheostat assembly. 
(In removing set from cabinet it is sometimes necessary 
to slide the set out toward the Icft in order that the 
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by-pass condenser will come at a place where the bottom 
wood strip, which holds panel screws, is cut away.) 


Replacing Variable Condensers 


If one of the variable condensers is defective, replace 
entire group of four. Part No. 9190. Use pulleys and 
belts of original group. 


Procedure: Loosen twelve screws holding variable 
condensers to metal frame. Note how pulleys and belts 
are arranged and then remove them. Replace one con- 
denser at a time. Do not mix up the old condensers 
with the replacements. 


Remove the double R. F. transformers which are 
mounted on backs of variable condensers (do not un- 
solder transformer leads), at the same time removing 
the grid resistors, the grid condenser and the lugs of 
secondary leads, which are held to the condensers by 
the same nuts that hold the R. F. transformer brackets. 


Remove the three screws holding first condenser, lift 
out the condenser and put in replacement without tight- 
ening screws. Mount the first R. F. transformer, the 
first grid resistor and the secondary lead lug, on the two 
bolts on back of the condenser. Make certain that the 
axes or long sides of the transformer coils are vertical. 
This may be checked by seeing that the sides of coils 
are parallel to the vertical metal strip on the back of 
the condenser. (Continued on page 40.) 
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Continuity Test Table—Models 33 and 49 


(For Following Tests, Place Filament Switch “On” and Rheostats Barely ‘“On’) 


TEST FROM Correct 
~ Reading 
| 

BLACK to 
=—=Feor Rubs Sockets, Full 
—F of A.F. Sockets. | Full 
ha 
11D ~ Full 
Ground Post. Full 
Each Antenna Post. Full 
GiIR Partial 
PIR, P2R, P3R | None 
PD None 
PIA None 
sO Partial 
G3R Partial 
GIA Partial 
Stator of Detector Vari- Full 
able Condenser. A 
RED to | 
+F of All Sockets. | Full 
Black. | Nearly Full . 
WHITE to | 
P of R.F. Sockets. Full 
Seer ik ako! aie Partial | 
YELLOW to 
esis) Partial 
BROWN to | 
speaker Post No. 2. | Full 
OTHER TESTS . 
P2A to Speaker Post | 
Nowa | Full 
—C Lead Green-Yellow | 
mitacer to G2A0 | 


Partial _ 


| 
| 
| 


| None—Open secondary No. 2 


' 


| 


' 
} 


\ 


} 


WRONG READING INDICATES 


Open 


Open A.F. fil. fixed resis. or wiring. 


Open detector rheostat or connection. 
Open connection. 
Open primary of antenna transformer. 


R.F. filament rheostat or connection. 


None-—-Open secondary antenna transformer 


or open grid resistor. 


No. 1, 2, 3 R.F.T. primary circuit grounded. 


No. 1 A.F.T. primary circuit grounded. 


No. 2 A.F.T. primary circuit grounded. 


None—Open 
open grid resistor. 

None—Open secondary No. 2 
open grid resistor. 

None-——-Open secondary No. 1 A.F.T. 


Open secondary of last (No. 3) R.F.T. 


Open positive filament circuit. 


None—Open detector grid bias resistance. 


Open primary No. 1, 2, 3 R.F.T. 
None—Open primary No. PALE OL, 


secondary No. 1 R.F.T. or 


IRAP faye 


REMARKS and FURTHER 
POSSIBILITIES 


| Examine cable for open_ leads, 


broken connections and short 
circuits. Repair or replace 
cable if necessary. 


R.F. rheostat at left. 


Fixed A.F. filament resistance is 
green insulated wire between 
rheo. assembly and —F1A. 


Detector rheostat at right. 


| Full—Shorted grid circuit or shorted 


grid resistor. 

Or shorted R.F. plate circuit by- 
pass condenser. (Unsolder con- 
denser Jead and test condenser 
separately.) 

Or shorted phone condenser. (Un- 
solder condenser lead and test 
condenser separately.) 

Inspect transformer connections. 

Full—Shorted grid circuit or shorted 

grid resistor. 

Full—Shorted secondary circuit or 

grid resistor. 

Full—Shorted secondary. 


Full—Shorted bias resistance or 
grounded +F cireuits: 


Full—Shorted primary. _ 4 


None—Open primary No. 1 A.F.T. 


Full—Shorted primary. 


Open cable lead or connection. 


Open connection. 


AF.T, 
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Full—Shorted secondary. 


Repeat procedure with each condenser and when all 
four are in place, put on the pulleys and belts, adjust 
belt tension and synchronize condensers. (See Section 


XI) 


Replacing R. F. Transformers 


If one of the double R. F. transformers is defective, 
replace entire group of four. Part No. 9220. 


In replacing double R. F. transformers, substitute one 
transformer at a time, mounting and connecting the re- 
placement exactly like the original. Do not mix up the 
old coils with the replacements. Remove two nuts on 
back of first variable condenser which hold R. F. trans- 
former brackets, unsolder transformer connections and 


CHS TO 


STATOR. 


To ‘SHORT! sao 
ANT. POST. # 


TO ‘LONG’ 
ANT. POST. 


ANT. TRANS. 


— 


BOLTED TO 


remove old transformer. Put replacement transformer 
in position, seeing that the grid resistor and lug of 
secondary lead are replaced properly, and tighten the 
two nuts. The transformer angle brackets must be 
arranged so that the axis or long sides of the coil are 
vertical. This may be checked by seeing that the long 
sides of the coils are parallel to the vertical metal strip 
on the back of the variable condenser. Solder leads 
exactly like the original. Repeat procedure with each 
R. F. transformer. 


The antenna transformer may be identified by its five 
leads; other R. F. transformers have four leads. 
1 R. F. T. has one green lead. 
Zone 
3 R. 


No. 
No. 
No. 


F. T. has one yellow lead. 
F. T. has one blue lead. 


STATOR. 


To +8 


No.4,2,3 R.ET. 


Fic. 48. Sketcae SHowine How Leaps From ANTENNA 
TRANSFORMER AND From R.F. TraNsrorRMERS 
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Model 50 Set 


General Description 


The Model 50 employs seven tubes, having four 
stages of radio frequency amplification, a detector, and 
two stages of audio frequency amplification. The four 
stages of radio frequency are not tuned, the R. F. trans- 
formers being of a special air-core design, which covers 
the entire wave-length band efficiently. These trans- 
formers therefore do not have variable condensers con’ 
nected across their secondaries. 


A special method of tuning is uscd to couple the 
antenna circuit to the grid circuit of the first R. F. 
stage. This consists of a series or cascade of three tuned 
circuits loosely coupled together, tuned by three con- 
densers geared together by belts similar to those used 
in the tuned R. F. sets. (See schematic diagram.) 


The distance between the three tuning coils and the 
angle at which they are suspended relatively to each 
other, is worked out to give a selective filter between 
antenna and the first R. F. stage. As in the Model 33, 
two posts are provided for connection to the antenna 
coil, and one plate of the condenser across the secondary 
of the antenna circuit is separately adjustable, in order 
to compensate for different antenna lengths which may 


be used. 


The selected signal which is tuned in by the station 
dial is passed through the four R. F. stages where it is 
amplified to considerable volume before reaching the 
detector. The detector and audio portion of this set is 
practically the same as in other Atwater Kent receivers. 


In order to obtain selectivity and stability of opera’ 
tion, the various R. F. sections of the set (tuning stage, 
first and second R. F. stages, third and fourth R. F. 
stages and detector), are separately encased in grounded 
metal containers, and the entire set is enclosed in a 
single grounded metal housing that fits in the mahogany 
cabinet. 


This shielding helps prevent interaction between the 
fields of the various coils, but its main purpose is to 
prevent any signal from outside entering the amplifying 
stages direct, without having passed through the antenna 
tuning system. The elimination of undesired signals is 
thereby readily obtained, and external “pick-up” reduced 
to a minimum. Pick-up of signals by the battery cable 
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is eliminated by a by-pass condenser connected across 
the “A” battery circuit at the upper end of cable, and 
and by a choke-coil in the R. F. positive “B” voltage 
lead, the terminals of this choke being shunted to the 
ground by two additional by-pass condensers. (Sce 
schematic diagram, Fig. 50.) 


One rheostat (left-hand knob) controls the filaments 
of the four R. F. tubes, a separate rheostat (right-hand 
knob) controls the detector filament, and a fixed resistor 
is connected in series with the filaments of the two A. F. 
tubes. 


Removing Set from Mahogany Cabinet 


Remove set from wood cabinet by taking out four 
round-head wood screws which hold bottom of metal 
case to the wood cabinet. Then take wood screws out . 
of front panel, and slide metal case out of cabinet. 


Removing Set from Metal Case 


Remove the fourteen filister-head screws along bottom 
and sides and one screw at center top which hold the 
set to the metal case. The set, with its attached cable, 
may then be slid out of the metal case. 


Testing Model 50 


The continuity tests may be applied to Model 50 set 
without removing the set from its mahogany cabinct. 
The test prongs (in the voltmeter-battery testing cir- 
cuit) should be long and sufficiently narrow at the 
pointed ends to fit down through the socket holes and 
make connection with the socket contacts. A test table 
and photographic chart for the Model 50 appear on the 
following pages. 


Replacements 


After applying the continuity tests and determining 
the source of trouble, the set may be removed from its 
metal case and repaired. In making replacements, first 
carefully study the manner in which the defective mate- 
rial is mounted and connected, then substitute the re- 
placement, mounting and connecting it in exactly the 
same way as the original. 


SPEAKER POST 


SHORT ANT. POST Dede | 
SPEAKER POST 
LONG ANT POST NO. 2 
NO.1 A. F T. NO «RET NOSRET NO 2R.F T. 
NO.2A.F. T. DETECTOR D sR XR 


GRID LEAK ot 


RF. BY-PASS 
~B" BY-PASS CONDENSER 
CONDENSER 
“A” BY PASS 
CONDENSER 

ANTENNA 
TRANS. NO.1R FT 
se ae = l:t RF PLATE 
COUPLING CIR: RES 
COIL 
ird TUNED 
CIRCUIT 
BALANCING 
CONDENSER 
Oy 
sen » else 
Mt RE GRE LEAK 
Fic, 49. Testinc Cart ror Mopex 50, 
Bes 
Pose 
eeeees, LA SA 
teen ‘e O 
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Yeti ERIN con 
Cae: 


OHaddoqga 


SST 6 580 


PeaPagiy 


CPR 


SIRT IOS 
& 
xs 
Q 
x 


4 


Fic. 50. Wirinc DracrAm or Mover 50. 
Note.—Black lead (—F) is grounded—not shown in diagram, Most of Model 50 Sets also have an R.F. choke 
between plate of second audio tube and speaker post No. 1. 
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Continuity Test Table—Model 50 
(Colors Refer to Cable Leads, Unless Otherwise Specified) 


TEST FROM | Correct | | REMARKS and FURTHER 


. R 
Reading ASIC DES SR slacker POSSIBILITIES 
(For following tests Examine cable for open leads, 
place Filament Switch | : broken connections and short cir- 
“on” and  Rheostats _ cuits. Repair or replace cable if 
barely “on.’’) | | necessary. 
BLACK to 
—F of each R.F. socket. Full Open in cable, wiring or R.F. rheostat. R.F. rheostat at left. 
—FD Full - Open connection or open det. rheostat. Detector rheostat at right. 
—F of each A.F. socket. Full . Open con. or open A.F. fil. fixed resis. 
Ground Post. Full Open ground connection. 
Each Antenna Post Full Open antenna coil or connection. 
‘Stator of each Variable Full ' Open sec. ant. trans., or open tuned coupling Located in container at rear of vari- 
Condenser. coil, or open primary 3rd tuned circuit. | able condensers. 
Plate of each R.F. 
socket. None Nos. 1, 2, 3, 4 R.F.T. pri. circuit grounded. | Or shorted “B” or R.F by-pass 
condenser, or shorted balancing 
condenser. 
a8) None ‘| No. 1 A.F.T. primary circuit grounded. Or shorted phone condenser. 
Red None | Grounded positive filament circuit or shorted | 
“A” by-pass condenser. 
Piss None | No, 2 A.F.T. primary circuit grounded. 
G2R Nearly Full | None—Open secondary No.1 R.F.T. or open | Full—Shorted secondary or shorted 
auxiliary coil No. 2 R.F.T. fixed secondary condenser. 
G3R Nearly Full | None—Open secondary No. 2 R.F.T. or open | Full—Shorted secondary or shorted 
auxiliary coil No. 3 R.F.T. fixed secondary condenser. 
G4R Nearly Full | None—Open secondary No. 3 R.F.T. or open | Full—Shorted secondary or shorted 
auxiliary coil No. 4 R.F.T. fixed secondary condenser, 
GD None | Shorted detector grid condenser. 


Black sec. lead of No. 4. 
R.F.T. 


Nearly Full | Open secondary No. 4 R.F.T. Full—Shorted secondary. 


G1A t. -Fathal None—Open secondary No. 1 A.F.T. Full—Shorted sec. No. 1 A.F.T. 
e Oce Goins None __| Grounded secondary circuit No. 2 A.F.T. ; ah 
RED to 
+F of all sockets. Full |_Open cable lead or connection. 
WHITE to | say io SES | 2: edad » 
Plate of each R.F. | Nearly Full | None—QOpen cable lead or primary No. 1, 2, | 
socket. | 3, or 4 R.E.T., or open R.F. choke coil. 

PIA sii CPPartial__| None—Open primary No. 2 A.F.T. Full—Shorted primary. 
YELLOW to Pe ee Ce oul 
eee, 4 arial. | None—Open pri. No. 1 A.F.T. Full—Shorted primary. 
BROWN to | 

Speaker Post No.2  ——__—-Fullll _ Open cable lead or connection. 

OTHER TESTS | 
P2A to Speaker. : 
Post ‘No. 1 | Nearly Full | Open connection or open output R.F. choke. 
Green-Yellow Tracer j : 
to G2A Partial None—Open cable lead or sec. No. 2 A.F.T. | Full—Shorted secondary. 


G1R to Center Screw of 
Balancing Condenser. 
Center Screw of Bal- 


ancing Condenser to 
Sk 


Nearly Full | None—Open secondary 3rd tuned circuit. 


None _ a Shorted grid ‘section of balancing condenser. 
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Model 36 Set 


General Description 


Model 36 is a six-tube, single-dial receiver designed 
for A. C. tubes, with filament, plate and grid voltages 
supplied by type “Y” Atwater Kent power unit. 


Model 36 has three stages of tuned radio frequency 
amplification, a tuned detector circuit and two stages of 
audio frequency amplification, the second audio stage 
being designed for a power tube. The R. F. trans- 
formers are of the double-coil type. The first variable 
condenser has an independently variable plate which is 
adjustable to compensate for the effects of different an- 
tenna sizes. 


Connections from the set to power unit are made by 
means of a heavy cable terminating in a cable connection 
panel which fits over the corresponding terminals on 
the power unit. The power unit is provided with a 
cord and plug for insertion in the A. C. lighting socket. 
The power unit is designed for use on standard house 
supply of electricity, 110 volts, 60 cycle alternating 
current. 


The volume of reception in the Model 36 is controlled 
by means of a double resistance coil, so connected as to 
by-pass equally from the plates of the first two R. F. 
tubes, any desired amount of energy, thereby giving a 
smooth and accurate control of volume. In a few of 
the earlier sets, the volume was controlled by varying a 
series capacity in the plate circuit of the first R. F. tube, 
by means of a tap-switch controlling a group of fixed 
condensers connected in series. 


The correct grid bias voltage is supplied to the various 
tubes by grounding all the grid returns and then con- 
necting the ground to the filament circuit of the various 
tubes, through resistances of the correct value in each 
case. Since the neyative of the “B” voltage output of 
the rectifier is grounded, and the filament voltage rela- 
tively positive, the resulting “C” voltage secured on 
the grid from the ground will be negative. It should 
be noted( see schematic diagram) that since an A. C. 
voltage is being applied to each side of the filament of 
the tube, it is necessary in order to get a constant 
voltage value from the filament to obtain a connection 
from the center of the filament. This is done by taking 
a tap-off at the mid-point of a resistance shunted across 
the filament terminals. The lead from this tap is con- 
nected through a resistance of the correct value in each 
case to the minus B or ground, to which all grid returns 
are connected. 


A protective choke and condenser are used to keep 
the high-voltage direct current supplied to the plate of 
the last audio tube, from passing through the magnet 
windings of the speaker. This also improves the quality 
of reception. 


The “B” power supply incorporated in the “Y” power 
unit is very much the same as the regular Model “R 
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“B” power unit, except that a standard filament type 
rectifier tube is used. The filament of this tube per- 
forms the same function as the grid electrode in the A. K. 
rectifier tube, a connection leading out from the filament, 
through the required chokes, to the positive “B” voltage 
supply terminal. (See Section VIL) 


The starting and stopping of the set is accomplished 
by a toggle switch connected in series with the primary 
of the A. C. transformer, which is the same as being in 
series with the 110 volt A. C. house line. 


Information about A. C. sets in general and power 
units is given in Section I. 


Diagrams and test tables for Model 36 are given on 
pages 46 and 47. The “Y” type power unit is’ described 
on pages 48, 49, 50 and 51. 


Removing Set from Cabinet and Panel 


Place set on table with panel facing up, remove wood 
screws from around edges of panel and then lift set 
out vertically, inserting the finger nails under edge of 
panel. Do not lift by dial or other parts. See that 
cable can pass freely through hole in back of cabinet 
as set is being lifted out. It will be necessary to slide 
the chassis slightly to the left before it can be lifted out, 
to allow the by-pass condenser to clear. 


The chassis is attached to the panel by seven screws, 
three in a row at each end and one near the centre of 
the vertical side of the metal frame. Remove these 
screws, remove the dial, the vernier knob and the an- 
tenna adjustment knob (at left end). The panel may 
then be lifted clear of the chassis. If it is desired to 
separate the panel from the chassis, unsolder the two 
cable connections to toggle switch, and also, in the case 
of old style condenser-type volume controls, unsolder 
the leads from volume control. 


Replacing Variable Condensers 


If one variable condenser is defective, replace entire 
group of four condensers. Part No. 9190. Use pulleys 
and belts of original group. 


Procedure: Remove chassis from panel. Loosen 
twelve screws holding variable condensers to metal 
frame. Note how pulleys and belts are arranged and 
then remove them. Replace one condenser at a time. 
Do not mix the old condensers with the replacements. 


Remove the double R. F. transformers which are 
mounted on backs of variable condensers (do not un- 
solder transformer leads), at the same time removing 
the grid resistors, the grid condenser and the lugs of 
secondary leads which are held to the condensers by 
the same nuts that hold the R. F. transformer brackets. 


Remove the three screws holding first condenser, lift 
out the condenser and put in replacement without 
tightening screws. Mount the first R. F. transformer, 
the first grid resistor and the secondary lead lug, on 
the two bolts on back of the condenser. Make certain 
that the axes or long sides of the transformer coils are 
vertical. This may be checked by seeing that the sides 
of coils are parallel to the vertical metal strip on the 
back of the condenser. 


Repeat procedure with cach condenser and, when all 
four are in place, put on the pulleys and belts, adjust 
belt tension and synchronize condensers. (Sec Section 


XI) 


Replacing R. F. Transformers 


If one double R. F. transformer is defective, replace 
entire group of four transformers. Part No. 9590, 


The antenna transformer may be identified by its 
white lead. 

Non LARe FF; 7. has one green lead. 

No. 2 R. F. JT. has one yellow lead. 

Noms RF. T. has one blue lead. 


In replacing double R. F. transformers, substitute one 
transformer at a time, mounting and connecting the 
replacement exactly like the original. Do not mix up 
the old coils with the replacements. 


STATOR. 


BOLTED TO 
STATOR. 


TO, GND. 


TO GROUND 
Le a LUG. 


s LUG. 


To ‘sHorRt' 
ANT. POST. ff 


eee RFT.) WITH 
COND. TYPE VOLUME CONTROL 
THIS LEAD CONNECTS To, GREEN 


LEAD FROM VOLUME CONTROL.) 


TO ‘LONG’ 
ANT. POST. 


ANT. TRANS. No. 1,2,3, RAT. 


Fic. 51. Sxetrcs SHowinc Connections From ANTENNA 
TRANSFORMER AND FroM R.F. TRANSFORMERS. 


Remove two nuts on back of the first variable con- 
denser which hold R. F. transformer brackets, unsolder 
transformer connections and remove old transformer. 
Put replacement transformer in position, seeing that the 
grid resistor and lug of secondary lead are replaced 
properly, and tighten the two nuts. The transformer 
angle brackets must be arranged so that the axis or long 
sides of the coil are vertical. This may be checked by 
seeing that the long sides of the cois are parallel to 
the vertical metal strip across the back of the variable 
condenser. Solder leads exactly like the original. Re- 
peat procedure with each R. F. transformer. 


Magrams and Test Table for Model 36 are given on Pages 46 and 47. 
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TEST FROM 


Red-Green Tr. to+F2A 
Black-Green Tracer to 
—F2A 
Red-White Tr. to +FD 


Black-White Tracer to\ i 


—FD 
Red to +FIA 
Black to FIA 
Green to Ground Post. 
Brown to P2A 


GREEN to 
PIA 
PD 
Rake 
+F3R, —F3R 
+FD, —FD 
+F2A, —F2A 
G1R, G2R, G3R 


GIA 
G2A 
Stator of Detector Vari- 
able Condenser. 


: cp 
WHITE to 
JERKS, SERRE JET Re 


(Volume Control 
Turned Full Right.) 


YELLOW to 
ei) 
+H Ist A.F. Lead 
(Black-Red, or Green- 
Yellow) to PiA 


OTHER TESTS 


GD to Stator Last Vari- 
able Condenser. 


P2A to Speaker Post 
No, 1. 

Green to each Ant. Post. 
Speaker Post No. 2 to 
—F2A, +F2A 
Across Switch Plug 
Contacts. 
(Before Serial No. 

‘ 2,610,000.) 
(Toggle Switch “On.") 
Across Green-Yellow 
Tracer Leads on Cable 
Connection Panel. 
(After Serial No. 
2,610,000.) 
(Toggle Switch ‘On.’’) 
Res. Type Vol. Control. 
PIR to P2R (Turn 
Knob.) 


Condenser-Choke Type 
Volume Control. 
White to Point K (on 
Primary No. 1 R.F.T.) 
P1IR to Point K 
(Unsolder 


One Choke | 
Repeat) fo | 


Continuity Test Table—Model 36 


(Colors Refer to Cable Leads) 


For Following Tests Remove Cable Panel from Power Unit 


Correct 
Reading 


Full 


None 
None 
None 
None 
None 
None 


Partial 


Partial 
Partial 


Full 


Full | 


Full 


Partial — 
a) Parnell: 
| None 


None — 
Full 
Full 


Full 


Full 


_ Nearly Full 


| 
\ 
| 
| 


| 


_ None—Open primary No.1 AFT. | 


WRONG READING INDICATES 


Open in cable or connection. 


Grounied Ist A.F. plate circuit. 
Grounded detector plate circuit. 
Grounded R.F. plate circuit. 


Grounded R.F. Ist A.F. filament circuit. 


Grounded detector filament circuit. 
Grounded 2nd A.F. filament circuit. 


None—Open grid res. or open sec. of ant 
transformer or No. 1 or 2 R.F.T. 


None—Open secondary No. 1 A.F.T. 
None—Open secondary No. 2 A.F.T. 


Open secondary last R.F.T. 
Open cathode lead. __ 


Open primary No. 1, 2, 3 R.F.T. 


None—Open primary No. 2 A.F.T. 
Shorted grid condenser. 


Shorted speaker filter condenser. 
Open primary antenna transformer. 


Open connection or open 2nd A.F. filament 


shunt resistance. 


Open in switch leads or connection. 


Open in switch leads or connections. 


Defective resistance winding or slider. 


Open primary No. 1 R.F.T. 


Shorted condenser in volume control. 
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REMARKS and FURTHER 
POSSIBILITIES 


Examine soldered connections at 
cable connection panel and set. 


Or shorted phone condenser. 
Or shorted R. F. by-pass condenser. 
Or shorted R. F. by-pass condenser. 


Full—Shorted grid resistor. Test 
resistors separately. (Mounted 
on back of R.F. variable con- 
densers.) 

Full—Shorted grid circuit. 


Full—Shorted grid circuit. 


Or open plate circuit choke in cond.- 
choke type volume control. 


__Full—Shorted primary. 


| 


| 


_Full—Shorted primary: _ 


Mounted on back of detector vari- 
able condenser. 


No reading with toggle switch “off.” 


No reading with toggle switch “off.” 


No reading with knob turned full 
right. 


Test with volume control switch on 
each tap. Resolder lead. 


Model “Y” Power Units below Serial No. 260,000 
(Used with Model 36 Sets below Serial No. 2,610,000) 


General Description 


Model “Y,” below Serial No. 260,000, is a complete 
power unit enclosed in a metal case separate from the 
receiving set. It is designed to operate from 110 volt, 
60 cycle, alternating current and furnish complete fila- 
ment, plate, and grid voltages to Model 36 sets bearing 
serial numbers below 2,610,000. (Model 36 receiving 
sets above Serial No. 2,610,000 used a later type of “Y” 
power unit which is described on the next pages.) 


Information about Atwater Kent power units is given 
in the first section of this manual. 


In Model “Y” power units below Serial No. 260,000, 
a potentiometer is connected across the R. F. first A. F. 
filament circuit. It is to be adjusted with the slider at 
approximately the center point for least hum in re- 
ception. 


A receptacle in series with one side of the 110 volt 
A. C, line is mounted on the front of the unit case. 
A toggle switch on the panel of the set is connected 
to this receptacle through two green-yellow tracer leads 
in the set cable. The leads are connected to a plug for 
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be reversed without affecting results.) 


Wiurtnc Dracram or “Y" Power Unrr Berow Sertat No. 260,000, 
This diagram shows the APPROXIMATE relative position of 


insertion in the receptacle. The toggle switch on the 
set turns the 110 volt A. C. supply on or off. 


A regulating or “load” resistance in the unit is con- 
nected across the B-+ and B— output terminals. This 
resistance is wound on a form on which two grid bias 
resistances are also wound. 


The unit has four separate metal containers, one for 
the power transformer, one for the filter chokes, a third 
for the fixed condensers and a fourth for the speaker 
(output) choke and for a by-pass condenser that is 
connected to the first A. F. plate circuit resistance. 


Removing Power Unit from Case 


Remove the four screws around cover, the four felt- 
headed feet and the single round-head machine screw 
at the bottom of the case. Remove the three screws 
holding potentiometer and the four screws at corners 
of the panel assembly. Unsolder connections to switch 
receptacle and unsolder the connection between one line 
of 110 volt cable and one lead from the primary of the 
power transformer. Unscrew the hexagon nut from 
back of receptacle and remove receptacle. Pull the 110 
volt cable up and take out the knot. Pull cable out of 
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case and remove soft rubber bushing through which 
cable enters unit. Push the potentiometer and panel 
assembly back so the unit may be withdrawn from the 
case. Leads from the different sections come out on 
one side; rest the case on opposite side and carefully 
draw out the unit. 


A brief inspection will show that loosening the nuts 
on the three long bolts releases the various sections. 
Note how the flexible metal strips from each section are 
soldered together, and that the flexible metal strip at the 
top of the condenser section is laid under the heavy 


metal strip which clamps the choke and the condenser 
scctions to the base. 


Testing 


Apply the continuity tests given in the table on this 
page. If the tests indicate that one section of the unit 
is defective, replace that section, connecting it exactly 
as the original. 


When replacing the unit in its case make certain that 
all soldered joints on loose wires are insulated with 
tubing or with electrician’s tape. 


Continuity Test Table—“Y” Power Unit (Early Type) 


Correct | REMARKS and FURTHER 
TEST WRONG READING INDICATES 
Reading | | POSSIBILITIES 
Across 2nd A.F. Fila- Full | None—Open 2nd A.F. fil. winding and open | Nearly Full—Open filament wind- 
ment Supply. 2nd A.F. filament shunt resistance. ing. (Unsolder one filament 
| winding connection and _ test 
winding and filament shunt re- 
sistance separately.) 
Across R.F.-Ist A.F. | Full None—Open R.F.-Ist A.F. fil. winding and | Nearly Full—Open filament wind- 
Filament Supply. | open filament shunt potentiometer. ing. (Unsolder one filament 
winding connection and test 
| winding and filament shunt re- 
| sistance separately.) 
Across Detector Fila- Full None—Open det. fil. winding and open de- Nearly Full—Open filament wind- 
ment Supply. | tector filament shunt resistance. | ing. (Unsolder one filament 
winding connection and test 
winding and filament shunt re- 
| | sistance separately.) 
From Ground to each | ; 
4 Metal Container, | Full | Open ground connection. | ae eee 
FROM +BRF. to | | 
+B 2nd A.F. | Partial None—Open speaker (output) choke. | Full—Shorted choke. 
+B ist A.F. | Small | None—Open Ist A.F. plate circuit resis. 
+B Detector. | Very Small ; None—Open detector plate circuit resistance. 
Ground. Partial | None—Open regulating resistance. | Full—Shorted regulating resistance. 
| or shorted filter condenser. 
Fl (on Rectifier Tube | Parttal None—Open plate supply filter choke. 
Ramm SOC CLS) Deere Be eels eh ere = 7 ne Z 
FROM GROUND to | 
+B ist A.F. Small Full—Shorted by-pass condenser. (NOTE: If any of the condensers 
+B Detector. | Very Small | Full—Shorted by-pass condenser. is thought to be defective, un- 
| solder leads from the rest of the 
| circuit and test each condenser 
i Separately. The plate supply 
| filter chokes may be tested in 
| the same manner.) 

One Side of 2nd A.F. | Partial None—Open 2nd A.F. grid bias resistance. | Full—Shorted grid bias resistance 
Filament Supply. | or shorted by-pass condenser. 
One Side of R.F.-lst | Partial None—Open R.F.-Ist A.F. grid bias resis. | Full—Shorted grid bias resistance 
A.F. Filament Supply. | or shorted by-pass condenser. 
One Side of Dector Full None—Open connection to center-tap of de- Examine connections under pane! 

Filament Supply tector filament shunt resistance. assembly. 


Pl, P2 (on Rectifier 


Nearly Full 
Tube Socket.) 


Both Terminals of A.C. | None 

Ob cedaes (OAC SERY mor. (2 
OTHER TESTS 

Across Terminals of | Full 
A.C. Plug. (Short 


Circuit the Terminals 
of the Switch Recep- 
tacle.) 
Fl to F2 (on Rectifier | Full 
Tube Socket.) rere 


Open primary circuit of power transformer. 


None—Open high voltage secondary winding 
or connections. 


Grounded primary of power transformer. 


Inspect cable and primary leads for 
accidental grounds. _ 


Open rectifier fil. winding or connection 


Model “Y” Power Units Above Serial No. 260,000 
(Used with Model 36 Sets above Serial No. 2,610,000) 


General Description 


Model “Y,” above Serial No. 260,000, is a complete 
power unit enclosed in a metal case separate from the 
receiving set. It is designed to operate from {10 volt 
alternating current and to furnish complete filament, 
plate, and grid voltages to Model 36 receivers bearing 
serial numbers above 2,610,000. (Model 36 sets below 
Serial No. 2,610,000 use the earlier type “¥" power 
unit which is described on the preceding pages.) 


The panel assembly of the later type unit is mounted 
inside the metal case of the unit. This assembly con- 
tains terminals for connection to the set “cable con- 
nection panel,” three centertapped filament shunt 
resistances, two grid bias resistances, a resistance in series 
with the detector plate circuit and a resistance in series 
with the first A. F. plate circuit. Two of the terminals 
connect, through the set cable, to a toggle switch 


The unit has three metal containers, one for the power 
transformer, one for the filter and speaker choke, and 
one for the fixed condensers. 


Removing Unit From Case 


Remove the four felt-headed feet and the single 
round-head machine screw at the bottom of the cabinet. 
Leads from the various sections come out on one side; 
rest cabinet on opposite side and carefully draw out the 
unit. The various sections are held to the base by 
three long bolts and two heavy metal strips. The panel 
assembly is mounted on one of the metal strips by two 
bolts and nuts—one the ground terminal and the other 
at the center toward the opposite end of the panel as- 
sembly. Note how the flexible metal strips from the 
containers are soldered together and that the strip at 
the top of the condenser section is laid under the heavy 


metal strip which holds down the condenser and choke 


mounted on the panel of the set. This toggle switch 
coil sections. 


turns the 110 volt A. C. supply on or off. 
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Testing 


Apply the continuity tests given in the table on this When replacing the unit in its case, make certain that 
page. If the tests indicate that one of the sections is all soldered joints on loose wires are insulated with 
defective, that section should be replaced, mounting and tubing or with electrician’s tape. 


connecting the replacement exactly as the original. 


Continuity Test Table—“Y” Power Unit (Later Type) 


| Reading POSSIBILITIES 
From Ground to Each 
Metal Container. Full Open ground connection, 
Across 2nd A.F. Full None--Open 2nd A.F. fil. winding and open | Nearly Full—Open filament wind- 
Filament Supply. 2nd A.F. filament shunt resistance. ing. (Unsolder one filament 
winding connection and _ test 
winding and filament shunt re- 
é sistance separately.) 
Across, Rok -lst AF. Full None—Open R.F.-Ist A.F. filament winding. | Nearly Full—Open filament wind- 
Filament Supply. and open filament shunt resistance. ing. (Unsolder one filament 
winding connection and_ test 
winding and filament shunt re- 
sistance separately.) 
Across Detector Fila- Full None—Open detector filament winding and | Nearly Full—Open filament wind- 
ment Supply. open detector filament shunt resistance. ing. (Unsolder one filament 


winding connection and test 
winding and filament shunt re- 
___ sistance separately.) 


FROM +B R-F. to 


+-B 2nd A.F. Partial None—Open speaker output choke. Full—Shorted speaker choke. 
+B ist A.F. Small None—Open Ist A.F. plate circuit resistance. 
+B Detector. Very Small None—Open detector plate circuit resistance. 
Ground. None Shorted filter condenser. 
Fl (on Rectifier 
Socket). ee Rartial None—Open plate supply filter choke, Pe Aces MR, 
FROM GROUND to : 
+B Ist AF. None Shorted by-pass condenser. | (NOTE: If either of the by-pass 
+B Detector. None _ Shorted by-pass condenser. condensers is thought to be de- 


fective, unsolder its lead from 
the rest of the circuit and test 


Cieeside of 2nd ACF. the condenser separately.) 
Filament Supply. Partial ' None—Open 2nd A.F. grid bias resistance. | Full—Shorted grid bias resistance. 
One Side of R.F.-1st | 
A.F. Filament Supply. Partial | None—Open R.F.-1st A.F. grid bias resis. _ Full—Shorted grid bias resistance. 
One. Side of Detector Full Open connection to center-tap of detector | Examine connections under pancl 
Filament Supply. filament shunt resistance. assembly, 
Pl, P2 (on Rectifier Nearly Full | None-—-Open high voltage secondary wind- | 
Tube Socket.) ing or connections. 
Each Terminal of A.C. ‘ Examine primary connections for 
* _flug 19 =. None | Grounded primary of power transformer. accidental grounds. “ 
OTHER TESTS : 
Across Terminals of ' Full - Open primary power transformer or open | 
A.C. Plug. (Short Cir- | leads. | 
{ 


cuit Toggle Switch 
Terminals on Panel | 
Assembly.) | 
Fl to F2 (on Rectifier , ; 7" ; 
aube-socket). i'l PL Pall _| Open rectifier fil. winding or connections. 


d1 


Model 37 Set 


General Description 


Model! 37 is a six-tube, single-dial, A. C. type radio 
receiver with a complete power unit incorporated in the 
metal cabinet that houses the set. The power unit 
operates from 110 volt, 60 cycle, alternating current 
(special model for 25 cycle current) and supplies com- 
plete filament, plate and grid voltages to the set. 


Model 37 has three stages of radio frequency ampli- 
fication, the first stage acting as an untuned coupling 
tube, in order to eliminate the detuning effect of dif- 
ferent antenna sizes, which would otherwise disturb 
synchronism of the three tuned circuits. 


The volume control in the Model 37 consists of a 
variable resistance connected directly between the an- 
tenna and ground posts of the set. When the knob of 
this control is full “on” the slider passes off the coil, 
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cutting the latter out of the circuit entirely. As the 
control is turned back, less and less resistance is included 
between the aerial and ground, so that more and more 
of the energy of the incoming signal is shunted to the 
ground instead of passing into the set—thereby the 
volume is reduced as desired. 


Removing Chassis from Cabinet 

First remove cover from power unit by taking out the 
two screws at its lower outside ends, and four screws at 
bottom of front. Lift cover off vertically, exposing set 
cable connection panel. Remove nuts from bolts which 
pass through holes in cable connection panel and lift 
connection panel off, releasing cable from power unit. 


Take out the six screws, three in a row at each end, 
which clamp the metal frame of chassis to brackets at 
inside front of cabinet. Remove vernier knob and 

(Continued on page 54.) 
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Continuity Test Table—Model 37 
Colors Refer to Cable Leads 


For Following Tests Remove Cable Panel from Power Unit 


| 


WRONG READING INDICATES 


Open in cable or connection. 


Grounded Ist A.F. plate circuit. 
Grounded detector plate circuit. 
Grounded R.F. plate circuit. 
Grounded R.F. Ist A.F. filament circuit. 
Grounded detector filament circuit. 
Grounded 2nd A.F. filament circuit. 
None—Open grid resistor or secondary No. 


REMARKS and FURTHER 
POSSIBILITIES 


| Examine soldered connections at 
cable connection panel and set. 


1, 2 R.F.T. Full—Shorted grid circuit. 


Open antenna choke. 
None—Open secondary No. 1 A.F-.T. 
None—Open secondary No. 2 A.F.T. 


Open secondary last R.F.T. 
_ Open cathode lead. 


_ Or shorted phone condenser. 
| Or shorted R.F. by-pass condenser. 
| Or shorted R.F. by-pass condenser. 


i 


| Test across resistors and secondaries 
separately. (Resistors mounted 
on back of R.F. var. conds.) 


l 
| 
| Full—Shorted secondary. 
| Full—Shorted secondary. 
| 


a) 


Open primary No. 1, 2, 3 R.F.T. 


None—Open R.F. plate circuit resistance. 


 Full—Shorted R.F. plate circuit res. 


{ 


in cable connection). 


None—Open primary No. 1 A.F.T. (or open | 


Full—Shorted primary. 


: None—Open primary No. 2 A.F.T. (or open 
___in_cable connection). 


Full—Shorted primary. 


Shorted grid condenser. 


Filament shunt resistance. 


TEST FROM Correct 
Reading 
Red-Green Tr. to + F2A \ | 
Black-Green Tracer to 
—— 2A 
Red-White Tr. to + FD 
Black-White Tracer to 
-——FD 
Red to +FIA | 
Black to —FI1A 
Green-Yellow Tracer to”! Full 
Speaker Post No. 2. 
(After Serial No. 
1,385,000.) | 
Green to Ground Post. | 
Brown to P2A. 
White to 4 (on R.F. 
Plate Resistance. | 
(After Serial No. 
1,385,000.) | | 
GREEN to | ie 
PIA None | 
PD None | 
P3R None 
+F3R, —F3R None 
+FD, —FD None 
+F2A, —F2A None 
G2R, G3R Partial | 
G1R | | 
(Volume Control | 
Full Right.) Full | 
G1A Partial 
G2A | Partial | 
Stator of Detector 
Variable Condenser Full 
(undies Os Aiea aia a a ee 
WHITE to ) pe | 
3i(on RiP. Plate Res.) | 
(After Serial No. 
PIR, P2R, P3R. Partial* | 
YELLOW to PD Partial 
JSiieteleslPaaale AN toy Saat Partial 
SOlrHER TESTS “io | 
GDito Statereo: wast. | 
Condenser. None 
P2A to Speaker Post | 
IN\Garle None 
GIR to Antenna Post. Full 
Speaker Post No. 2 to Full 
—F2A, +F2A 
(Before Serial No. 
1,385,000.) : 
To Test Volume Con- . Smooth and | 
trol, Unsolder Lead | Nearly Full | 
from Antenna Choke 
(ver TEAM eiaval = “eS 
Across Antenna and 


Ground Posts, Turn- 
ing Control Knob. 


* The reading from WHITE to the plate of 


ing or slider. 
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Shorted speaker filter condenser. 
Open antenna connection. 
Open connection or open 2nd A.F. 


No reading—open resistance winding. 
ratic reading—damaged resistance wind- 


Er- 


Mounted on back of det. var. cond. 


If found defective, repair or install 
| new control. Resolder antenna 
choke lead. 


\ 
\ 


each R.F. tube is “full” in Model 37 


sets prior to Serial No. 1,385,000. 


tuning dial. Remove two screws which hold antenna- 
and-ground post bracket on inside back of cabinet. This 
bracket is not used on some Model 37 sets. Pull sub- 
panel straight back horizontally to allow volume control 
knob and dial shaft to clear, then lift set up and out. 


Replacing Variable Condensers 


If one variable condenser is defective, replace entire 
group of three vanable condensers. 


No. 9100 for Model 37 sets previous to Serial No. 
1,360,000. 


No. 13170 for Model 37 sets after Serial No. 
1,360,000. 


Use pulleys and belts of original group. 


Procedure: Loosen nine screws holding condensers 
to front of meta! frame. Note how pulleys and belts 
are arranged and then remove them. Replace one con- 
denser at a time. 


Remove two nuts on back of first variable condenser, 
which clamp grid resistor (grid condenser on last vari- 
able condenser) and lug of secondary lead. Remove 
three screws holding condenser to chassis and lift out 
the condenser. 


Put in the replacement condenser and its three screws, 
without tightening screws, attach grid resistor and lug 
of secondary lead to top and bottom bolts respectively 
on back of condenser. Repeat procedure with other 
two variable condensers. When the replacement con- 
densers are installed, put on the pulleys and belts, adjust 
belt tension and synchronize condensers. (See Section 


XI) 


TO GROUND 
LUG TO GROUND 


TO STATOR OF LUG 
LEFT VAR CONDENSER TO STATOR 
OF CENTRE VAR. 
CON DFNSER 


IMCM HRI Te 


NOS2 Ra beue 


TO STATOR 
OF RIGHT VAR 
CONDENSER 


OPI Re Parks 


Replacing R. F. Transformers 


If one R. F. transformer is defective, replace R. F. 
amplifier assembly. 


No. 9660 for sets below Serial No. 1,265,000. 


No. 13030 for sets between Serial Nos. 1,265,000 and 
1,385,006. 


No. 13160 for sets above Serial No. 1,385,000. 


Procedure: The R. F. amplifier assembly consists of 
three R. F. transformers mounted on a three-socket 
moulded base. The filament contacts are wired and 
have two leads for connection to filament contacts of 
first A. F. socket. The plate circuits are wired and have 
one lead for connection to the +B, R. F. (white) cable 
lead (in Model 37 sets up to Serial No. 1,385,000) or 
to the left-hand contact (No. 3) on the R. F. plate 
circuit resistance in Model 37 sets after Serial No. 
1,385,000. A lead from the grid-end of each R. F. 
transformer is soldered to a lug which is to be fastened 
to the bottom bolt on back of the variable condenser 
immediately in front of each R. F. transformer. The 
three return leads from secondaries of R. F. transformers 
ate to be soldered to (ground) lugs which are held by 
bolts that clamp the R. F. amplifier base to the frame 
of set. 


In replacing R. F. amplifier assembly, the chassis must 
he removed from the cabinet or front panel. Unsolder 
three leads from by-pass condenser, leads from grid 
contact of the first R. F. socket, leads from the grid 
resistor (unsolder at grid contacts of sockets) two fila- 
ment circuit leads (at filament contacts of first A. F. 
socket), and the +B, R. F. lead. Remove secondary 
wire lug from bottom bolt on each variable condenser. 
Unsolder, at grid contact, the lead from grid condenser, 
which lead passes through a hole in the R. F. base. 
Unsolder three leads from secondaries of R. F. trans- 
former where they are solcered to lugs under bolts 
holding R. F. base to metal frame. Remove five bolts 
holding R. F. base to metal chassis and remove the old 
R. F. amplifier assembly. 


TO WHITE CABLE LEAD 
ON MODEL 37 SETS BEFORE 
SER. NU. 1,559,G00 


/ TO CONTACT NO. 5 ON RE. 

fae PLATE CIRCUIT RESISTANCE 
ON MODEL 37 SETS AFTER SER, 
NO. 1,385,000 


TO—FIA 


TOFFIA 
TO GROUND LUG 


Fic. 59, View or R.F. Ameprisier, SHowinc Wiere Eactt Wire Is To Be CONNECTED. 


Reassemble with replacement R. F. amplifier, reversing 
above procedure. 


Replacing Volume Control 


No. 9510 for Model 37 sets bclow Serial No. 
1,265,000. : 


No. 13020 for Model 37 sects above Serial No. 
PO ),OU0. 


In replacing the volume control, the chassis must be 
removed from the cabinet. 


The control is held to the front of the vertical side 
of the chassis by two screws and nuts, and it is mounted 
in such a way that the terminals of the control are at 
the right-hand side when looking at the chassis in its 
normal position. Remove the two screws, using a long: 
nose pliers to grip the nut on the bottom screw, which 
is somewhat hidden by the first audio transformer. 


A red lead is soldered to the center (slider contact) 
of the three screws on the right-hand side of the control. 
The other end of this red lead is connected to the grid 
contact of the first R. F. socket. 


A green lead is soldered to the lower one of the 
three screws. The other end of the green lead is 
soldered to a (ground) lug held under the right-hand 
bolt that clamps the R. F. amplificr assembly base to 


tNCREASE 
VOLUME 


—_— 


the metal frame. On earlier models the green lead is 
soldered to a lug under ground binding post. 


Model 37 sets after Scrial No. 1,265,000 employ a 
shiclded antenna lead. The braided shield is clamped 
to the lower of the three screws on the right-hand side 
of the control, and the antenna lead (which runs inside 
the shield) is soldered to the center of the three screws. 
The other end of the shield is clamped to the ground 
terminal on the antenna-ground post bracket. The other 
end of the antenna lead is soldered to the antenna 
terminal on the bracket. 


In Model 37 sets below Serial No. 1,265,000 the 
antenna post is mounted directly through the grid 
contact of the first R. F. socket. The ground post is 
held on a metal angle extending under the first R. F. 
socket. 


Inspect the volume control carefully. If the resistance 
unit is damaged, replace with resistance unit No. 9788. 
Bend the slider so it will make firm contact with the 
resistance wire. Clean off the contact end of the slider 
and see that the top edge of resistance unit is free from 
dirt. If resistance unit is of old style with two sizes 
of wire, replace with new style (same part number) 
which has one size of resistance wire with increased 
spacing at one end. Also see that slider is of latest 
style. 


When installing the new volume control, connect the 
leads in the manner specified above. 


COUPLING 
TUBE. 


Fic. 60. ScHematic DIAGRAM OF VOLUME CONTROL IN 
Mopets 37 Anp 38. 


Model 3 


General Description 


Model 38 is a seven-tube, single dial, A. C. receiver, 
with a power unit incorporated in the metal cabinet 
that houses the set. 


The circuit has four stages of radio frequency ampli- 
fication (with double coil type R. F. transformers), a 
tuned detector, and two stages of audio trequency 
amplification. The first R. F. tube is not tuned and acts 
as an antenna coupling tube. The second A. F. stage is 


of the power type with condenser-choke coupling to the 
speaker. 


Since the volume provided by this powerful set is 
ordinarily more than required for local reception, a 
special switch (the “local-distance” toggle switch), is 
provided on the front of the cabinet, to open the plate 
circuit of the second R. F. amplifying tube, thereby re- 
ducing the volume materially. 


The volume control consists of an adjustable resistance 
connected from antenna to ground. 


8 Set 


‘Removing Set from Cabinet 


First remove cover from power unit by taking out 
the two screws at its lower outside ends, and four bolts 
at bottom of front. Lift cover off vertically, exposing 
set cable connection panel. Remove nuts from termi- 
nals which pass through holes in cable connection panel 
and lift off latter, releasing cable from power unit. 


Remove the dial and vernier knob. Then unscrew 
the eight machine screws which clamp the chassis to 
the cabinet. All of these machine screws are reached 
from inside the cabinet; three are at each end in a 
vertical row, the seventh is near the center of the 
vertical side of the metal frame of the set, and the 
eighth is near the center of the horizontal side of the 
frame. A magnetized screw driver will be found of 
great assistance in removing and replacing these screws. 
Remove two screws holding antenna-and-ground post 
bracket on inside back*of cabinet. 


(Continued on page 58.) 
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Fico. 61. Wurixnc Diracram oF Moprr 38 
A @nd A, F. filament shunt resistance is used before Serial No. 1,752,000 and the green-yellow tracer cable lead is not used. Connections 


for thig resistance are shown in dotted lines in the diagram on page 71. 


Note that the black and the red cable leads feed the R. F. filaments as 
well as the ist A. F. filament. 


A schematic diagram of the volume control is shown in Fig, 60. 
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TEST FROM 


Red-Green Tr, to + F2A | 
Black-Green Tracer to 
—F2A 
Red-White Tr. to +FD 


Black-White Tracer to 
—FD 


Red to +FIA 
Black to —FIA 


Green-Yellow Tracer to: 


Speaker Post No. 2. 
Green to Ground Post. 
Brown to P2A 


White to 4 (on R.F. 
Plate Resistance.) 
(After Serial No. 

1,752,000.) 


GREEN to 
PIA 
PD 
T3R 
+F38R, —F3R 
+FD, —FD 
+FOA, —F2A 
G2R, GBR, G4R 


GIA 
G2A 
GIR 


(Volume Contro} 
Full Right.) 


Stator of Detector Vari- 
able Condenser. 


WHITE to 


3 (After Serial No. 
1,752,000.) 


Continuity Test Table—Model 38 
Colors Refer to Cable Leads 
For Following Tests Remove Cable Panel from Power Unit 


REMARKS and FURTHER 


f Correct iil 
Le Rewavig | WRONG READING INDICATES POSSIBILITIES 
| 
| 
| . | 
Full | Open in cable or connection. Examine soldered connections at 
| | cable connection panel and set. 
} 
i 
| 
( 
None | Grounded Ist A.F. plate circuit. 
None | Grounded detector plate circuit. Or shorted phone condenser. 
None ' Grounded R.F. plate circuit. Or shorted by-pass condenser. 
None ' Grounded R.F.-Ist A.F. filament circuit. | Or shorted by-pass condenser. 
None | Grounded detector filament circuit. 
None | Grounded 2nd A.F. filament circuit. 
Parttal : None—Open grid resistance or secondary No. | Test across grid resistors separately. 


1,2,3 R.F.T. Full—Shorted grid circuit. (Mounted on back of R.F. vari- 


able condensers.) 


| 
Partial None—Open secondary No.1 A.F.T. * | Full—Shorted secondary. 
Partial None—Open secondary No. 2 A.F.T. i Full—Shorted secondary. 

| | 

Full None—Open antenna choke. | 

| | 

Full | Open secondary last R.F.T. 

__ Full "Open cathode lead. . . 

Partial None—Open R.F. plate circuit resistance. Full—Shorted R.F. plate circuit res. 


| 
| 
} 
i 
| 


| 
| Partial* 
| 


| 
PAK, P2R, Pak, Par None—Open primary No. ], 2, 3, 4 R.F.T. | No reading to P2R with switch 
(‘“Local-Distance” | | Oise 
os un | 
YELLOW to ot) iy eee | 
ot YS thas oo eorhal 7) Nones—Open primary No. 1 A.F.T. | Full—Shorted primary No. 1 A.F.T. 
Black-Red Tr. to P1A |! Partial None—Open primary No. 2 A.F.T. | Full—Shorted primary No.2 A.F.T. 
OTHER TESTS = | eae 
GD to Stator of Last | 
Variable Condenser. None Shorted grid condenser. Mounted on back of det. var. cond. 
P2A to Speaker Post | 
No. 1 | None Shorted speaker filter condenser. 

G1R to Antenna Post. Full Open antenna connection, 

Speaker Post No. 2.to Full Open connection or open 2nd A.F. Filament 
—F2A, +F2A. (Be- | shunt resistance. 

fore Serial No. 
1,752,000.) 

To Test Volume Con- | Smooth and | No reading—open in resistance winding. Er- | If found defective, repair or install 
trol, Unsolder Con- | Nearly Full | ratic reading—damaged resistance wire new control. Resolder antenna 
nection from Antenna | | or slider. choke lead. 

Choke to GiR and 

Test from Antenna to “ 
Ground Post, Turning 

Oy 


We 


When the screws have been removed pull the set 
straight back horizontally so that the condenser shaft 
and volume control clear the cabinet and then lift the 
set up carefully and rest it on top of the cabinet while 
removing the “local-distance” toggle switch from the 
front of the cabinet. Loosen hexagon nut on toggle 
switch with an open-end wrench and unscrew knurled 
lock nut from front of toggle switch with fingers. 
Never use a wrench or pliers on the knurled nut. 


Replacing Variable Condensers 


If one variable condenser is defective, replace entire 
group of four variable condensers. 


No. 13210 for Model 38 sets below Serial No. 
1,752,000. 

No. 13200 for Model 38 sets above Serial No. 
1,752,000. 


Use pulleys and belts of original group. 


Procedure: Loosen twelve screws holding variable 
condensers to metal frame. Note how pulleys and belts 
are arranged and then remove them. Replace one con- 
denser at a time. 


Remove the double R. F. transformers. which are 
mounted on backs of variable condensers (do not un- 
solder transformer leads), at the same time removing 
the grid resistors, the grid condenser and the lugs of 
secondary leads, which are held to the condensers by 
the same nuts that hold the R. F. transformer brackets. 


Remove the three screws holding first condenser, lift 
out the condenser and put in replacement without 
tightening screws. Mount the first R. F. transformer, 
the first grid resistor and the secondary lead lug, on 
the two bolts on back of the condenser. Make certain 
that the axes or long sides of the transformer coils are 
vertical. This may be checked by seeing that the sides 
of the coils are parallel to the vertical metal strip on 
the back of the condenser. 


Repeat procedure with each condenser and, when all 
four are in place, put on the pulleys and belts, adjust 
belt tension and synchronize condensers. (See Section 


XI.) 


Replacing R. F. Transformers | 


If one double R. F. transformer is defective, replace 
entire group of four double R. F. transformers. Part 
No. 13220, 


One lead on each transformer has a distinctive color, 
as tollows: 

No. 1 

No. 2 

No. 3 yellow lead. 

No. 4 blue lead. 


Procedure: In replacing double R. F. transformers, 
substitute one transformer at a time, mounting and con- 
necting the replacement exactly like the original. Do 
not mix up the old coils with the replacements. 


has a white lead. 


has a green lead. 
has a 


has a 
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Remove two nuts on back of first variable condenser 
which hold R. F. transformer brackets, unsolder trans- 
former connections and remove old transformer. Put 
replacement transformer in position, seeing that ,the 
grid resistor and lug of secondary lead are replaced 
properly, and tighfen the two nuts. The transformer 
angle brackets must be arranged so that the axes or 
long sides of the coil are vertical. This may be checked 
by seeing that the long sides of the coils are parallel to 
the verti¢al metal strip on the back of the variable con- 
denser. Solder leads exactly like the original. 


Repeat precedure with each R. F. transformer. 


Replacing Volume Control (No. 13,018) 


In replacing the volume control, the chassis, must be 
removed from the cabinet. 


The control is held to the chassis by two screws and 
nuts, and it is mounted in such a way that the terminals 
of the control are at the right-hand side when looking 
at the chassis in its normal position. Remove the two 
screws, holding the bottom nut with a long-nose pliers 
as this nut is somewhat closed in by the first A. F. 
transformer. 


A red lead is soldered to the center (slider contact) 
of the three screws on the right hand side of the con- 
trol. The other end of this red lead is connected to the 


grid contact of the first R. F. socket. 


A green lead is soldered to the lower one of the 
three screws. The other end of this green lead is 
soldered to a (ground) lug held under the right hand 
one of the two screws that clamp the fourth R. F. socket 
to the metal frame. 


The lead from the antenna post is run through a 
braided metal shield and connects to the center of the 
three screws on the volume control. One end of the 
braided shield is clamped to the lower one of the 
three screws on the volume control and the other end 
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Fic. 63. Skercu Suowinc Connections rrom R.F. 
TRANSFORMERS 


is clamped to the ground post. The antenna and 
- ground posts are mounted on a small bracket that is 
screwed inside the back of the cabinct. 


Inspect the volume control carefully. If the resist- 
ance unit is damaged, replace with resistance unit No. 


the resistance wire. Clean off the contact end of the 
slider and see that the top edge of the resistance unit 
is free from dirt. If resistance unit is of old style with 
two sizes of wire, replace with new style (same part 
number) having one size of wire with increased spacing 


9788. Bend the slider so it will make firm contact with at one end. Also sec that slider is of latest style. 
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Fig. 63-A. ScHEMaTC DIAGRGEM OF POWER UNIT IN MODELS 40,42, 44 ,AND 52. SEE PAGE GD FOR DESCRIPTION 
OF THIS UNIT. SOME EARLY UNITS OF THIS TYPE HAVE COLOR SCHEME SIMILAR TO UNIT IN MODEL 38 SET. 


NOTE THAT COLORS AS NOW STANDARDIZED CORRESPOND WITH THE COLORS OF SET—CABLE LEADS. 
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Power Units in Models 37 and 38 Sets 


General Description 


Power units in Models 37 and 38 receiving sets are 
mounted inside the metal cabinet of the set. The 
units are encased in a metal cover which has an opening 
in the left hand end of the top for insertion of the 
rectifier tube. 


The power unit is designed for operation on 110 volt, 
alternating current, and furnishes complete filament, 
plate and grid voltages to the set. 


The unit has two metal containers, one for the power 
transformer and one for the condensers and chokes. 


Information about Atwater Kent power units is 
in the Section I of this Manual. 


given 


Zwo AF FIL. 
WINDING. 


R.F-ist AF FIL. 
WINDING. 


DGatoe rites 
WINDING. 


GREEN-YEL. Td, 


Removing Unit from Cabinet 


Remove the cover and cable connection panel from the 
power unit and remove the set itself from the cabinet. 
(See instructions for removing 37 set chassis from cabi- 
net). Then remove the A. C. toggle switch by loosening 
the hexagonal nut with an open-end wrench, unscrewing 
the front knurled lock-nut with the fingers. Never use 
a wrench or pliers on the knurled nut, as it will scratch 
up the nut and probably mar the finish of the cabinet. 
Note that the toggle switch leads come from the right 
hand side of the cabinet; arrange the switch in the 
same way when replacing so it will be “on” when the 
button is pushed to the right. 


The power unit is held to the cabinet by three screws 
at each end, two of the six screws being the two rear 


(Continued on page 62.) 
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Fic. 64. Dracram or Power Unit 1n Mopers 37 anno 38 


The diagram of the power unit in Models 40, 42, 44 and 52 is sim 
is connected in series with the primary circuit in Models 42, 44 anc 
point of the biag resistance is connected to the lower instead of the u 


ilar to that shown above with the following exceptions: 


A regulating resistance 
62. <A Alter condenser is connected between FL and ground. The junction 
pper ground eyelet. The color scheme is different and is shown in Fig. 77. 
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Continuity Test Table and Chart—Power Unit for Models 37 and 38 


For Following Tests Remove Cable Panel from Power Unit 


Correct 


TEST pose Ola WRONG READINGUNDICATES fm) MREMERES tnd FURTHER 
) eading | | POSSIBILITIES 
Across ond ARo Fila | Full | Nonc—QOpen 2nd A.F, fil. winding and open Nearly full—open filament winding. 
ment Supply. | 7 2nd A.F. filament shunt resistance. | (Unsoider one fil. winding con- 
| ! nection and test winding and 
! | fil, shunt resistance separately.) 
Across R.F.-lst AF. | Full None-—Open R.F.-1st A.F. fil. winding and | Nearly full—open filament winding. 
Filament Supply. | - open R.F.-Ist A.F. fil. shunt -res. (Unsolder one fil. winding con- 
| | nection and test winding and 
fil. shunt resistance separately.) 
Across Detector Filas | Full © None—Open det. fil. winding and open de- Nearly full—open filament winding. 
ment Supply. | tector filament shunt resistance. (Unsolder one fil. winding con- 
| nection and test winding and 
Ets om ee _fil. shunt resistance separately.) 
FROM +B RF. to _ 
+2B 2nd. A.F. Partial None—Open speaker (output) choke. | Full—Shorted speaker choke. 
+B ist A.F. - Simall None—Open Ist A.F. plate circuit res. 
+B Detector. Very Small None—Open detector plate circuit res. 
Ground. None ' Shorted filter condenser. 
Fl (on Reétifier. Tube | Partial None—Open plate supply filter choke. 
z Socket.) Z ve ORE Seay a ae = i ease = 
FROM GROUND to © | 
+B Detector. None Shorted by-pass condenser. 
One Side of 2nd A.F. : ms 
Filament Supply. Partial None—Open 2nd A.F. grid bias resistance. | Full—Shorted bias resistance. 
One Side of R.F.-1st : hare : | 
Pee iemientSaouly. Radial None—Open R.F.-Ist A.F. grid bias resis. | Full—Shorted bias resistance. 
One Side of Detector Full Open connection to center-tap of detector . Examine connections under panel 
Filament Supply. filament shunt resistance. assembly. 
+ HLSIES TBE a Jeb, None _ Shorted by-pass condenser. 
Pi, P2 (on Rectifier ; =v? 
Tube Socket.) Nearly Full. None—Open high voltage sec. winding. | 
Each Terminal-of A.C. None | Grounded primary of power transformer. | Inspect A.C. cable and switch leads 
fee ae en ee ye eee ee eet accidental erounds. 
OTHER TESTS 
Across Terminals of ° Full Open primary of transformer or open cable | 
IN, (Se (Palos CIN oyeree or switch leads. 
Switch, Oni) 
Fi to F2 (on Rectifier | Full Open rectifier filament winding or connec- | 
Tube Socket.) tions. 
One Side of 2nd A.F. ; Full , Open connection to center-tap of 2nd A.F. 
Filament Supply to filament shunt resistance. 
Speaker Return) ~ | | 
Terminal. oe | | 


GREEN-YEL.TR. YEL-BLACK TR. R.E-istOF cYEL-BIACK TR. 


GREEN-YEL.TR——~y \ of FIL. SUPPLY f{ -————+ a 
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BLACK > a 
Sb Bea 


BLACK IN EARLY 3755. Oy £8 
WHITE IN LATER 375. | 


YELLOW IN 38's. {RED 


TRANSFORMER oa 
ASSEMBLY 
Nore: IN SOME UNITS THE POSITION 
OF THE LEADS FROM THE R.F-ist A-F. 
FIL. WINDING AND THE DET. FIL. WIND- 
ING ARE INTERCHANGED- 
aT) 
ae WHITE IN EARLY 378. YEL. 
IN CATER 375 AND IN 385. 
(CONNECTS TOLEAD FROM 
CENTRE TAP OF RLF-IST, 
A. FIL. SHUNT RESIS.) 


Fic. 65. Snowrnc ConNECTIONS FROM TRANSFORMER AND CONDENSER-CHOKE ASSEMBLIES TO PANEL ASSEMBLY 
This view shows the approximate position of leads from the metal containers. In replacement condenser-choke assemblies for Model 38 the lead 
to +B first A. F. terminal is sometimes black-red tracer instead of white. 
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To TOGGLE 
SWITCH 


felt-headed feet of the cabinet. The transformer and 
condenser-choke sections are held to the base of the 
power unit by three long bolts and a single heavy 
metal strap. The panel assembly is fastened to the 
metal strap by two screws and nuts—one the ground 
terminal and the other at the center toward the opposite 
end of the panel assembly. 


Note that a bare braided wire comes from each metal 
container and that these wires are soldered to lugs which 
are fastened to two of the long bolts. 


Testing ; 


Apply the continuity tests given in the table. If the 
tests indicate that one section of the unit is defective, 
replace that section, connecting it exactly as the original. 


ati\ (sah R Eas AF 3 : +B ist A. F 
SUPPLY SUPPLY +B2A F +BRFE 


= +B DET 


TO Vee 
CABLE 


\NSFORMER \ Gh 
(amy ASSEMBLY ay ASSEMBLY 


Ss 


Fico. 66. Power Unit 1n Mopers 37 anp 38. Cover ReEMoveb 


The unit illustrated is for a Console 37 and the two terminals on 
either side of the ground terminal are used for toggle switch connection 
in the 110 volt line, 


TO GROUND 


LUG TO GROUND 
TO STATOR OF aa 
LEFT VAR. CONDENSER TO STATOR 

OF CENTRE VAR. 


CONDENSER 


NO {R. P.T. 


NOP REL 


————} QLD 0 


TO STATOR 
OF RIGHT VAR. 
CONDENSER 


NO. 38. F. T. 


DETECTOR 
PLATE CIRCUIT RES 


+B DET +BR.E 


y ind ist A. F PLATE 


CIRCUIT RES 
at 


+B ist A. F ee +B, 2nd AF 
DET Fit. 
SHUNT RES. DET ae 
Bs 7 SUPPLY 
R. F—Ist A. F FIL : 
SHUNT RES 
i R.F—tt A F. 
R Eeityy & FIL. SUPPLY 
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Fic. 67. Rear View oF Panet AsseEMBLY ON MopbeELs 37, 38 
AND LATER Types “Y” Power Units 


The terminal on the right hand side of the ground eyelet is used as 
“‘speaker-return’” terminal on later Models 37 and 38 sets. In Model 
37 Console sets, and in later type ““Y’’ power units, the terminals on 
either side of the ground eyelet are used for toggle switch connection 
in the 110 volt line. 


TO CONTACT NO. 3 ON RF 
fewer PLATE CIRCUIT RESISTANCE 


TO-FIA 


TO+FIA 
TO GROUND LUG 


Fic. 68. Virw of R.F. Amptirier AssemMBty IN Movers 40, 42 ano 52, SHowinc Wuere Eacw Leap 1s to pe ConNECTED 


Model 40, 42, and 52 Sets 


General Description 
The Models 40, 42 and 52 are six-tubc single-dial A. C. 


receivers with complete power unit incorporated in the 
metal cabinet that houses the set. The power unit 
operates from 110 volt, alternating current, and supplies 
complete filament, plate and grid voltages to the set. 
The power unit is sealed in a single metal container. 

Models 42 and 52 are equipped with an automatic 
voltage regulator in serics with one side of the A. C. 
linc. This device is so designed that owing to the 
heating effect, a voltage above normal (110) will in- 
crease its resistance valuc, and a voltage below normal 
will decrease its resistance, so that the voltage across 
the primary of the transformer is maintained at a 
constant value. 

The circuit of each sct has three stases of radio 
frequency amplification, the first stage acting as a coup: 
ling tube in order to eliminate the detuning effect of 
different antenna sizes (which would otherwise disturb 
the synchronism of the three tuned circuits). There 
is a tuned detector and two stages of audio frequency 
amplification. 


The volume contro] consists of a resistance connected 
across a section of the antenna coupling transformer. 
A slider on this resistance connects to ground, and the 
antenna is connected to one side of the resistance. By 
adjusting the slider, more or less of the antenna current 
nay be shunted to ground, thus decreasing or increasing 
the volume. 

Model 52 has a metal cabinet about thirty inches 
high, with a cone speaker mounted in the lower section 
of the cabinct. 


Removing Set from Cabinet 


Lift off the cover of the power unit and remove the 
nuts from posts which pass through the holes in cable 
connection panel, releasing the cable from power unit. 

Remove dia] and vernier knob. Remove two screws 
which hold antenna-and-ground post bracket on inside 
back of cabinet. (Model 52 does not have this bracket.) 
Remove the six screws, three in a vertical row at each 
end, which clamp the chassis to the inside front of 
cabinet. Pull chassis straight back horizontally to allow 
condenser shaft and volume control to clear front of 
cabinet, then lift set up and out. 


In Model 52 pull up the antenna and ground leads 
and remove speaker leads from posts on set. 


Replacing Variable Condensers 


If one variable condenser is defective, replace entire 
group of three condensers. Use pulleys and belts of 
original group. 

Procedure: Remove set from cabinet. Loosen nine 
screws holding condensers to front of metal frame. 
Note how pulleys and belts are arranged and then re- 
move them. Replace one condenser at a time. Do not 
mix old condensers with the replacements. 
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Remove two nuts on back of first variable condenser, 
which clamp grid resistor (grid condenser on last vari- 
able condenser) and lug of secondary lead. Remove 
three screws holding condenser to chassis and lift out 
the conden. r. 


Put in the replacement condenser and its three screws, 
without tightening screws, attach grid resistor and lug 
of secondary lead to top and bottom bolts respectively 
on back of condenser. Repeat procedure with other 
two variable condensers. When the replacement con- 
densers are installed, put on the pulleys and belts, adjust 
belt tension and synchronize condensers (see Scction 


aap 


Replacing R. F. Transformers 


If one R. F. transformer is defective, replace R. F. 
amplifier assembly. (See Fig. 68.) The R. 
F. amplifier assembly consists of three R. F. trans- 
formers mounted on a three-socket moulded base. The 
filament contacts are wired and have two leads for 
connection to filament contacts of first A. F. socket. The 
plate circuits are wired and have one lead for connection 
to the left hand contact (No. 3) on the R. F. plate 
circuit resistance. A lead from the grid end of each 
R. F. transformer is soldered to a lug which is to be 
fastened to the bottom bolt on back of the variable 
condenser immediately in front of each R. F. trans- 
former. The three return-leads from secondarics of 
each R. F, transformer are to be soldered to ground 
lugs which are held by bolts that clamp the R. F. 
amplifier base to the frame of set. 


In replacing R. F. amplifier assembly, the chassis 
must be removed from the cabinet. Unsolder three 
leads from by-pass condenser, lead from grid contact 
of the first R. F., socket, leads from the grid resistors 
(unsolder at grid contacts of sockets), two filament cir- 
cuit leads (at filament contacts of first A. F. socket), and 
the +B, R. F. lead. Remove secondary wire lug from 
bottom bolt on each variable condenser. Unsolder, at 
grid contact, the lead from grid condenser, which passe: 
through a hole in the R. F. base. Unsolder three leads 
from secondaries of R. F. transformers where they are 
soldered to lugs under bolts holding R. F. base to 
metal frame. Remove five bolts holding R. F. base to 
metal chassis and remove the old R. F. amplifier as 
sembly. 


Reassemble with replacement R. F. amplifier, revers- 
ing above procedure. 


Replacing Volume Control - 
Remove chassis from cabinet. 


The volume control is held to the metal frame by 
two screws and nuts and is mounted in such a way 
that the three terminals are on the right hand side when 
looking at the chassis in its normal position. Remove 
the two screws, using a long-nose pliers to grip the 
bottom nut, which is close to the second A. F. trans- 
former. 

(Continued on next page.) 


A yellow lead connects the top one of the three 
terminals to the inside end of the antenna coupling 
transformer. 


A red lead connects the bottom one of the three 
terminals to the tap on the antenna coupling trans- 
former. 


A green lead runs from the center terminal (slider 
contact) to a (ground) lug held under the right hand 
bolt that clamps the base of the R. F. amplifier assembly 
to the metal frame. 


The lead from the antenna post runs through a 
braided metal shield and is soldered to the lower one 
of the three terminals on the volume control. The 
metal braid is clamped to the center one of the three 
terminals. The other end of the metal braid is clamped . 
to the ground post. 


Mode! 52 does not have the, shielded antenna lead. 
In this set two twenty-foot lead&.are connected to the 
volume control, black for antenffa, and black-green 
tracer for ground. 


(The outside end of the antenna coupling transformer 
is connected to the grid contact of the first R. F. socket). 


NOTE: tHe FILAMENT CONTACT 
SPRINGS ARE MARKED ‘POSITWE?’ 
ANO 'NEGATIVE' ONLY To |DENTIFY 
THEM FOR TESTING PURPOSES. 


ANTENNA COUPLING 
TRANSFORMER 


R.F FILAMENT AND 
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CONDENSERS 


SR 


PLATE CIRCUIT BY-PASS 


GRID LEAK 


Inspect the volume control carefully. If the resist- 
ance unit is damaged, replace with latest style of 
resistance unit. Bend the slider so it makes firm con-_ 
tact with resistance wire. Clean the contact end of the 
slider and the top edge of the resistance unit. See 
that slider is of latest type. 
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Model 52 does not have the shielded antenna lead, but is provided with two twenty-foot leads which 
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are connected to the volume control, black for 
tracer for ground. : 


Continuity Test Table—Models 40, 42 and 52 


For AO Tests Remove Cable Sao Joo Power Unit — 


Correct 


Colors Refer to Cable Leads 


WRONG READING INDICATES 


REMARKS end FURTHER 
POSSIBILITIES © 


Open in cable or connection. 


| 


Examine soldered connections at 
cable connection: panel and set. 


Grounded 
Grounded 
Grounded 
Grounded 


Ist A.F. plate circuit. 
detector plate circuit. 

R.F. plate circuit. 

R.F.-Ist A.F. filament circuit. 
Grounded detector filament circuit. 
Grounded 2nd A.F. filament circuit. 


None—Open grid resistor or secondary No. 
1, 2 R.F.T. Full—Shorted grid circuit. 


Open antenna coupling transformer. 
None-—Open secondary No. 1 A.F.T. 
None—Open secondary No. 2 A.F.T. 


Open secondary last R.F.T. 


| _Open cathode lead. 


TEST FROM | : 
| Reading 
Red-Green Tr. to +F2A \ | 
Black-Green Tracer to 
—Fe2A 
Red-White Tr. to +FD 
Black-White Tracer to 
cocker Finn By! 
Red to +FI1A 
Black to —F1A llega 
Green-Yellow Tracer to | 
Speaker Post No. 2 | 
Green to Ground Post. 
Brown to P2A. 
White to 4 (on R.F. 
fake pesistanes): 
| GREEN to | | 
PIA None 
PD None 
d P3R | None 
+F3R, —F3R None 
+FD, —FD | None 
+F2A, —F2A | None 
G2R, G3R | Partial 
G1R | Full 
GIA Partial 
G2A Partial 
Stator of Detector 
Variable Condenser Full 
es eee FIL 
WHITE - to 
Baten oko Pilate Res.) | Partial 
| 
_PIB, P2R, P3R. | Partial 
YELLOW to | 
PD | Partial 
Black-Red Tracer to | 
PiA | Partial 
| 
OTHER TESTS — 
GD to Stator of Last 
Condenser. None 
P2A to Speaker Post | 
On Dan | None 
GiR to Ant. Terfninal. Full 
To Test Volume Con- | Smooth and | 
trol, Unsolder Red | Nearly Full 
Lead from Antenna | 


Coupling Transformer 
and Test Across An- 
tenna and Ground 
Terminals, Turning 
Control Knob. 


| 


‘ 
‘ 
i 
| 
1 
{ 
i 


Or shorted phone condenser. 
Or shorted R.F. by-pass condenser. 
Or shorted R.F. by-pass condenser. 


Test across resistors and secondaries 
separately. (Resistors mounted 
on back of R.F. var. conds.) 


Volume control full right. 
Full—Shorted secondary. 
Full—Shorted secondary. 


None—Open R.F. plate circuit resistance. 


_Open primary No. J, 2, 3 R.F.T. 


Full—Shorted R.F. plate circuit res. 


None-—Open primary No. 1 ABT. (or open 
_in cable connection). 


Full—Shorted primary. 


& 
wel 


None—Open primary No. 2 A.F.T. (or open 


in cable connection). 


Full—Shorted primary. 


Shorted grid condenser. 


Shorted speaker filter condenser. 
Open antenna connection. 


No reading—open resistance winding. Er- 
ratic reading—damaged resistance wind- 
ing or slider, 


| 
i 
i 
| 
i 


Mounted on back of det. var. cond. 


| If found defective, repair or install 
new control. Resolder red lead. 
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Model 44 Set 


General Description 


Model 44 set is similar to the Model 38 in design, 
but with the same improvements as contained on the 
Model 42, that is, newly designed cabinet, antenna 
coupling transformer and automatic voltage regulator. 
The power unit of Model 44, as in Models 40, 42 and 52, 
is sealed in a single metal container. Model 44 also 
contains the “local-distance’” switch which is featured 
in the Model 38, but in Model 44, this switch cuts out 
a part of the primary of the second R. F. T. 


The circuit has four stages of radio frequency ampli- 
fication (with double-coil type R. F. transformers), a 
tuned detector, and two stages of audio frequency 
amplification. The first R. F. tube acts as an antenna 
coupling tube. The second A. F. stage is of the power 
type with condenser-choke coupling to the speaker. 
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A schematic diagram of the volume control is shown in Fig. 69, 
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SPAINGS AME MARKED ‘POSITIVE’ 
ANNO MESATIWE” ONLY TO IDENTIFY 
THEM FOR TESTING PURPOSES. 
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JR 


HiGaaio: 


WIRING 
The 


is made through the metal container in which the condensers are sealed. 


The volume control consists of a resistance connected 
across a portion of the antenna coupling transformer. 
The slider on this resistance connects to ground, and 
the antenna connects to one end of the resistance. By 
turning the slider (ground) toward the antenna end 
of the resistance, the volume is decreased. 


Removing Set from Cabinet 


Litt off the cover of power unit and remove nuts 
from posts which pass through holes in the cable con- 
nection panel, releasing the cable. Remove dial and 
vernier knob. Remove two screws which hold antenna- 
and-ground post bracket on back of cabinet. 


As in the Model 38, the chassis of the Model 44 is 
held to the cabinet by eight machine screws, dll reached 
from inside the cabinet. Three screws are in a vertical 

(Continued on page 68.) 
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by-pass condensers, in this and other models, 
the antenna coupling transformer is shown 
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Test Crart ror Moper 44 


TEST FROM 


Red- Giee en Tr to LE 2A 
Black-Green Tracer 
—F2A 
Red-White Tr. to + FD 
Black-White Tracer to 
Red to +FI1A 
Black to —FIA 
Green-Yellow Tracer to 
Speaker Pust No. 2. 
Green to Ground Post. 
Brown to P2A 
White to 4 (on R.F. 


Plate oe 


GREEN to 


PIA 

PD 

P3R 
+F3R, —F8R 
+FD, —FD 
4+F2A, —F2A 


G2k, G8k, Gik 
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Continuity Test Table—Model 44 


Colors Refer to Cable Leads 


For Following Tests Remove ace! Ube from eee Unit 


Correct 


Full 


None 
None 
None 
Neo 
None 
None 
Partial 


Partial 
Partial 


Full 


Full 
ke 


Partial 
Partial 


Partial 


Black-} Readers ta ‘PIA 


OTHER TESTS 
GOsto Stator Ot Last 
Variable Condenser. 
P2A to‘Speaker Post 

No. 1. 
G1R to Antenna Post. 


To Test Volume Con- 
trol, Unsolder Red 
Lead from Antenna 
Coupling Transformer 
and Test Across An- 
tenna and Ground 
Terminals, Turning 
Control Knob. 


! 


, 
} 
i 


(biz tial 


None 


None 
Full 


Smooth and , 
| Nearly Full : 


Fi an i a a a a SSS 


WRONG READING INDICATES REMARKS and FURTHER 


si wy ae POSSIBILITIES 


Open in cable or connection Examine soldered connections at 
| cable connection panel and set. 


Grounded 
Grounded 
Grounded 


Grounded 


Ist A.F. plate circuit. 
detector plate circuit. 

R.F. plate circuit: 

R.F.-lst A.F. filament circuit. 
Grounded detector filament circuit. 
Grounded 2nd A.F. filament circuit. 


' None—Qpen grid resistance or secondary No. ~ 
1,2,3 R.F.T. Full—Shorted grid circuit. 


Or shorted phone condenser, 
Or shorted by-pass condenser. 
Or shorted by-pass condenser. 


Test across grid resistors separately. 
(Mounted on back of R.F. vari- 
able condensers.) 


Full—Shorted secondary. 
Full—Shorted secondary. 


None—Open secondary No. 1 A.F.T. 
None—Open secondary No. 2 A.F.T. 


None—Open antenna coupling transformer. Volume control full right. 


Open secondary last R.F.T. 
| Open cathode lead. _ 


' Full—Shorted R.F. plate circuit res. 


Partial reading to P2R with “Local- 
distance’ switch down. 


None—Open R.F. plate circuit resistance. 
None—Open primary No. 1, 2, 3, 4 R.F.T. 


} 


| 
: _None—Open primary No. 1 A.F.T. | Full—Shorted primary No. 1 A-F.T. 


Full—Shorted primary No. 2 A.F.T. 


None—Open primary No. 2 


2 ART. 


| Shorted grid condenser. Mounted on back of det. var. cond. 


| Shorted speaker filter condenser. 

Open antenna connection. : 

No reading—open in resistance winding. Er- | 
ratic reading—damaged resistance wire , 

| or slider. 


If found defective, repair or install 
new control.’ Resolder red lead. 
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row at each end, the seventh is near the center of the 
horizontal side of the metal frame of set, and the eighth 
is near the center of the vertical side of the metal 
frame. Remove these screws, pull the set straight back, 
so the condenser shaft and volume control clear the 
cabinet and then lift the set up and rest it on top of 
the cabinet while removing the “local-distance” toggle 
switch from front of cabinet. Remove switch by loosen- 
ing hexagonal nut with an open end wrench and un- 
screwing front knurled lock nut with fingers. Never 
use a wrench or pliers on the knurled nut. 


Replacing Variable Condensers 


If one variable condenser is defective, replace entire 
group of four variable condensers. Use pulleys and 
belts of original group. . 


Procedure: Remove set from cabinet. Loosen 
twelve screws holding variable condensers to metal 
frame. Note how pulleys and belts are arranged and 
then remove them. Replace one condenser at a time. 


Remove the double R. F. transformers which are 
mounted on backs of variable condensers (do not un- 
solder transformer leads), at the same time removing 
the grid resistors, the grid condenser and the lugs of 
secondary leads, which are held to the condensers by 
the same nuts that hold the R. F. transformer brackets. 


Remove the three screws holding first condenser, lift 
out the condenser and put in replacement without 
tightening screws. Mount the Ist R. F. transformer, 
the first grid resistor and the secondary lead lug, on the 
two bolts on back of the condenser. Make certain that 
the axes or long sides of the transformer coils are verti- 
cal. This may be checked by seeing that the sides of 
coils are parallel to the vertical metal strip on the 
back of the condenser, 


Repeat procedure with each condenser and when all 
four are in place, put on the pulleys and belts, adjust 
belt tension and synchronize condensers (see Section 


Gi) 


Replacing R. F. Transformers 


If one double R. F. transformer is defective, replace 
entire group of four R. F. transformers. 


Procedure: Remove set from cabinet. In replacing 
Double R. F. transformers, substitute one transformer 
at a time, mounting and connecting the replacement 
exactly like the original. Do not mix up the old coils 
with the replacements. 


Remove two nuts on back of first variable condenser 
which hold R. F. transformer brackets, unsolder trans- 
former connections and remove old transformer Put 
replacement transformer in position, seeing that the 
grid resistor and lux of secondary lead are replaced 
properly, and tighten the two nuts. The transformer 
angle brackets must be arranged so that the axis or 
long side of the coil is vertical. This may be checked 
by seeing that the long sides of the coils are parallel 


“& 
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to the vertical metal strip on the back of the variable 
condenser. Solder leads exactly like the original. 


Repeat procedure with each R. F. transformer. 
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Replacing Volume Control 


Remove chassis from cabinct. 


The volume control is held to the metal frame by 
two screws and nuts and is mounted in such a way 
that the three terminals are on the right hand side 
when looking at the chassis in its normal position. Re- 
move the two screws, using a long-nose pliers to grip 
the bottom nut, which is close to the second A. F. 
transformer. | 


A yellow lead connects the top one of the three 
terminals to the inside end of the antenna coupling 
transformer. 


A red lead connects the bottom one of the three 
terminals to the tap on the antenna coupling trans- 
former. 


A green lead runs from'the center terminal (slider 
contact) to a (ground) lug held under the right hand 
bolt that clamps the fourth R. F. socket to the metal 
frame. 


The lead from the antenna post runs through a 
braided metal shield and is soldered to the lower one 
of the three terminals on the volume control. The 
metal braid is clamped to the center one of the three 
terminals. The other end of the metal braid is clamped 
to the ground post. 


(The outside end of the antenna coupling trans- 
former is connected to the grid contact of the first 


R. F. socket). 


Inspect the volume control carefully. If the resist- 
ance unit is damaged, replace with latest style resistance 
unit. Bend the slider so it makes firm contact with 
the resistance wire. Clean the contact end of the 
slider and the top edge of the resistance unit. See that 
slider is of latest type. 


“Power Units in Models 40, 42, 44 and 52 Sets 


Power units in Models 40, 42, 44 and 52 are very much 
like the later type “Y,” the 37 and the 38 power units, 
the greatest difference being that all parts, with the ex- 
ception of the panel assembly and tube socket, are 
scaled in a single container. The grid bias resistances 
are wound on a long strip instead of in two small 
separate sections. Models 42, 44 and 52 also have a 
regulating or ballast resistance in serics with the pri- 
mary of the power transformer. This resistance auto- 
matically compensates for line voltage variations and 
fluctuations. 


Removing Power Unit from Cabinet 


The power units in Models 40, 42, 44 and 52 receiving 
sets are sealed in a single metal container which 1s 
fastened inside the set cabinct by two screws at each 
end of the bottom and three screws at the top of the 
back. The rectifier tube socket is mounted on an angle 
bracket at the left hand end of the power unit. The 
pancl assembly is fastened to the unit by two bolts 
and nuts which pass through the grid bias resistance 
strip. One of these bolts is the ground terminal. 


Remove the cover or lid of the power unit (it 1s not 
screwed down) and release the cable connection panel 
from the panel assembly. Then remove set chassis 
from the cabinet. (Sce instructions for removing 40, 
42, 44 and 52 receiving sets from cabinets}. Loosen 
hexagon nut on A. C. toggle switch and unscrew front 
knurled lock nut with fingers. Note that the leads to 
the togele switch come from the right, so that the 
switch is “on” when the toggle is thrown to the right. 
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Remove screws holding power unit and remove two 
screws on strap which holds the 110 volt cable and the 
switch leads. The power unit may then be lifted out, 
pulling the 110-volt cable through the hole in cabinet. 


In Model 52 the four nuts on the bolts holding the 
bottom of the power unit to the shelf of the cabinet 
are rather inaccessible unless the rear grill is removed. 
Or, if desired, one person may hold the nuts with a 
hexagon wrench while another turns the screws. 


Testing 


Apply the continuity tests given in the table on the 
following page. If the tests indicate that one of the re 
sistances is defective, it may be replaced. If anything 
is defective in the power transformer chokes or con- 
densers (which are all sealed as a unit in the metal 
container), remove the lid of unit, the panel assembly, 
the toggle switch, the cable, the regulating resistance, 
and the rectifier tube socket, substitute a new sealed 
container for the defective one and connect the panel 
assembly, switch, cable, regulating resistance and socket 
to the new sealed container exactly like the original. 
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The termina] at the left of the ground eyelet (in this view) is used 
as a junction point for the lead from the centre-tap of the R.F. 1st A.F. 
filament shunt resistance, and the blue (red in some models) lead from 
the ist A.F. by-pass condenser. This terminal is not connected to 
the set. 


Continuity Test Table—Power Unit for Models 40, 42, 44 and 52 


Correct 


For Following Tests Remove Cable Connection Panel from Unit 


| REMARKS and FURTHER 


Pl, P2 (on Rectifier 
Tube Socket.) 
Each Terminal of A.C. 


Nearly Full 


None 


Shorted by-pass condenser, 


None—Open high voltage sec. winding. 
Grounded »rimary of power transformer. 


Inspect A.C. cable and switch leads 


TEST | Reming WRONG READING INDICATES POSSIBILITIES 
Aeross Onda pile ena : None—Open 2nd A.F. Al. winding and open | Nearly full—open filament winding. 
ment Supply. 2nd A.F. filament shunt resistance. (Unsolder one fil. winding con- 
| nection and test winding and 
; | fil. shunt resistance separately.) 
Across R.F.-Ist A.F. Full None—-Open R.F.-lst A.F. fil. winding and Nearly full—open filament winding. 
Filament Supply. open R.F.-Ist A.F. fil. shunt res. (Unsolder one fil. winding con- 
L | nection and test winding and 
fil. shunt resistance separately.) 
Across Detector Fila- Full None—Open det. fil. winding and open de- Nearly full—open filament winding. 
ment Supply. tector filament shunt resistance. | (Unsolder one fil. winding con- 
| nection and test winding and 
, fil. shunt resistance separately.) 
ae teas ee ae ee ee = oe os tate eee = ae a 
FROM +B RF. to : 
+B 2nd A.F. Partial None—Open speaker (output) choke. | Full—Shorted speaker choke. 
+B 1st A.F. Small None—Open lst A.F. plate circuit res. | 
+B Detector. Very Small | None—Oper ‘etector plate circuit res. é 
Ground. None Shorted filter condenser. 
Fi (on Rectifier Tube Partial | None—Open plate supply filter choke. | 
nope WOOCREL | 5c ee Sa eae Le a: Ree oe eat ve 2 hci Des geen uh 
FROM GROUND to | 
+B Detector. None Shorted by-pass condenser. 
One Side of 2nd A.F. ' | 
Filament Supply. Partial | None—Open 2nd A.F. grid bias resistance. | Full—Shorted bias resistance. 
One Side of RF -ist | ‘ L cia ; | 
A.F. Filament Supply. | Partial | None—Open R.F.-Ist A.F. grid bias resis. | Full—Shorted bias resistance. 
One Side of Detector Full Open connection to center-tap of detector Examine connections under panel 
Filament Supply. filament shunt resistance. assembly. 
+B Ist A.F. None | 
| 


meee eas, 
OTHER TESTS 
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SKels) Orne, 

Fl to F2 fon Rectifier 
Tube Socket.) 
One Side af 2nd A.F, 
Filament Supply to 
Speaker Return 
Terminal. 
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This view shows the approximate 
angle and the two black leads are 


end of the sealed container. 


| Open primary of transformer or open cable 
or switch leads. 


Open rectiher filament winding or connec- 
tions. 

Open connection to center-tap of 2nd A.F. 
filament shunt resistance. 
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TO TOGGLE 
SAI WR! Beamer alt 
Fic. 77, Power Unit in Movers 40, 42, 44 ano 52, Strowinc Connections from SeaLeo CONTAINER To PANEL ASSEMBLY, 
Recrierer SOCKET AND REGULATING RESISTANCE 
osition of leads from sealed container. In Models 12, 44 and 52, 
rought up through the hole and connect to the regulating resistance, which js mounted upright at the left hand 


a hole is cut in the rectifier-socket mounting 
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FIL. VOLTAGES TEST TERMINALS | APPROXIMATE VOLTAGE 


RED-WHITE TR BLACK-WHITE TR. 


7" 


‘ 


: (70+ FO) (To —FD) 
-FOF RE DET. CATHODE ~ 4p 


(Use 0-5 A.C. meter) | (Colors of cable leads) | 
Detector Red-white tr. to | | | | 
black-white tr. 2.302 Seen. 28-4) 2.35 | 
Ro. & ist AoE. Red to black | 14 | 145 | Laeedsd 1a 14S | | 
Power (2nd A. F.) Red-preen tr, to. | | | | 
black-green tr. ae EW ee) A gee Be 48 | | 
PLATE VOLTAGES | | | 
(Use high resistance | | | 
D:-C. meter) | | i | 
Detector | Red-white tr. to | | 
yellow. | 30 | (25 30 48 44 | 
4, { i { ‘ | 
RF. Red “to any Ru F.. 4 | \ | 
| fuue F contact | | \ | 
(thru eyelet). i 14 eg ee acta ied | 180 fig 160 | 
Teh ie B, Red to black—red | 
tr. Lp 2205 er 35 es #160" | 160) 155) | 
Power (2nd A. F.) Red-green tr. to | B inet | 
brown. Poko Wane) Samet Liou, ao S0 ees TBO) 
BIAS VOLTAGES. 
(Use high resistance 
D. C. meter) | 
On Power tube F to G (socket 2A, | | | 
thru eyelets). bo wee S| | OOMGIESS hy @ 45e) cd 
(aces |. and alst) & Peto Gitsocket LA, o: | ; 
A. F, tubes pment ccclete) ce aie oe Me ee Whe ret, ere 3 
aoe : 
DET RET. COND T NOLART  NO.2AFT SPEAKER FILTER plas DL cee 
Soon tire 2 . Ge a BLACK—GREENTR @x\-RED-GREEN TR 
OF LAST RLF - ie | 2 (T0-F2A) \ J (To +F2A) 
TUBE. S x 2 
se () S No Qa lias GREEN-YEL.TR. 
ho f HS (] Bes JA | (ro SPEAKER POST No.2) 
SEIT AY MT Asie \ : 
= \) 2 NO.2 4 BLACK RED 
DET. VAR. COND. 3 i a (To ~-F 1a) (To +F 3A) 
DET.GRID COND. a 
DET. GRID LEAK, 
2} fe 
TUBES. wr Fe BLACK: RED TRI BROWN 
Ae Be ue x ce) (To YEL.LEAD NO.2AFTS (TO P2A) 
yee. x} fo YELLOW WHITE 
. ra) oe (TO YEL.LEAD No- 1a.F} (T0+B,R-F) 
+B RE if gq 
ae a 
CABLE 
3 ERIN IN Neca nea eas ee caiae } eae u he 2 
SY WY SO ARRAS ae 
w SEUSS 


R.F PLATE CtRCUIT 
RESISTANCE 


WHITE, 


Fic. 78. Derecror ann Two Stace Aupio Frequency AMPLIFYING Circuit Usep In LATER Move 36, 
AND IN Mone s 37, 38, 40, 42, 44 anp 52 


The 2nd A. F. filament shunt resistance (shown in dotted lines) is used in all Model 36 sets and in many Models 37 and 38. In later Models 37 
and 38, and in Models 40, 42, 44 and 52, this resistance is not used in the set, but the 2nd A. F. filament shunt resistance in the power unit is 
used for the same purpose, a green-yellow tracer lead connecting speaker post No. 2 to the centre tap of the 2nd A. F. filament shunt resistance in 
the power unit. In Model 36, and in Model 87 console sets, the two terminals on either side of the ground eyelet are used for togglemswitch connection 
in the 110 volt line. In some Model 36 sets a green-yellow tracer lead is used imstead of a black-red tracer lead for connection to Whe yellow lead of 
the 2nd A. F. T. The R. F. plate circuit resistance is not used in Model 36 nor in some 37 and 38 sets. Except for these minor variations, this 
circuit is standard in these sets, and the service man should remember the color scheme of A. F. transformers and the colors of cable leads and their 
location on the connection panel. 
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SECTION VIL 


SERVICING THE “B” POWER UNIT 


1. General Description 

This unit is designed to replace the usual dry or 
wet ““B™ batteries as a source of plate current supply, 
taking its power from the 110-volt, A.C. house-lighting 
em and converting it inta direct current of sufficient 
voltage for the plate requirements of a standard set. 
he operation of this device 1s, briefly, as follows: 


The first step in transforming the A.C. to D.C. at re- 
quired voltages, ts to raise or “step up” the 110 volts to 
the necessary value for place supply, taking into con- 
sideration the losses ta be encountered in the later neces- 
sary processes of rectifying and filtering the current, 
This step-up is accomplished by the use of a transformer, 
which is designed so as to deh about 500 volts at 
the secondary terminals 


The next step is the changing of the higher voltage 
alternatiny current delivered by the transformer to a 
current in one direction, and this ts done by means of 
a special design tube known as a rectifying tube. This 
changes the AC. into pulsating direct current, current in 
one direction, rising and falling between zero and 
maximum. 


The rectification effect produced by the tube in the 
“B Power Unit is somewhat the same as that pro- 
duced by the detector tube of the radio set; however, 
the construction of the tube is quite different. No fila’ 
ment is used, there being, however, three electrodes, 
two of these being sinyle, straight vertical wires and 
the third a double cylindrical grid of fine wire surcound- 
ing the other two. The form of the grid resembles on 
a small scale that of the double coil used as the R. F 
transformer on some of our receivers. A rare metal is 
used in the construction of both the straight electrodes 
and the grid. The tube is filled with a specially purified 
care gas under reduced pressure, (See Fig. 79.) 


NO Yelts A.C 


TE AC input Power Unit 


RECTIFIER TURE 


(A) CA) KeLAY 


Fic, 79. Two Ereenx'ts of “B™ Power Unt, 
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Due to peculiar properties of the internal clements 
making up the tube, the gas will conduct current freely 
when flowing from cither of the straight clectrodes to 
the grid, but tt acts practically as an insulator for a cur- 
rent in the opposite direction. 


The two straight electrodes are connected to the sec 
ondary terminals of the step-up transformer. while a 
wire connected to the cylindrical grid leads to the “load” 
(filters, resistances and B circuit of the set), the return 
wire from the load running to a center tap on the trans: 
former secondary. Connection is obtained to the three 
elements of the tube by having it fitted with a standard 
UX type base, one of the four prongs being unused. 
A better understanding of the circuit described above 
wilf be had by referring to the schematic diagram fur- 
nished in this section (Figs. 80 and 82). 


The pulsating direct current delivered by the rectt 
fying tuhe is not suitable for plate supply, so it is neces- 
sary to “filter” or smooth out this current to give an 
even flow. This is done by means of a special arrange: 
ment of choke-coils and condensers, the connection lay- 
out and values of these individual parts having been 
determined after extended laboratory experiments 
(See illustration Fig. 82.) 


We now have an even flow of direct current and alt 
that remains to be done ts to distribute this current to 
the various plate circuits of the radio set at the proper 
values for maximum performance, A set of resistances 
and by-pass condensers 1s used to accomplish this. Bind- 
ing posts are provided on the panel of the “B" Power 
Unit properly marked for connection to the correct 
cable terminals of the set, 


The Atwater Kent “BY Power Unit includes a plug 
receptacle for connecting a trickle charger to use in 
keeping the A storage battery charged. The plag 
from the trickle charger is placed in this receptacle and 
by means of a “relay” incorporated in the “B” Power 
Unit, the L10-volt curreat which ts supplied to the “B” 
Power Unit is automatically transferred to the trickle 
charger when the radio set is turned off by the switch 
button on the panel, 


The relay ts in cffect an automatic single-pole doubie- 
throw switch directly controlled by the filament switch 
on the radio set. It consists of a coil of wire with a 
soft iron core, an armature being supported over the core 
and carrying a contact spring which js insulated from 
it (the armature). Two other contact points are 
mounted, one above and one below the contact spring 
so as to make and break with the two corresponding 
points on the spring itself when the relay operates. 
(See Fig. 79.) 


The magnet coil is connected in series with the “A” 
battery or filament circuit of the set. The contact 
spring is connected (thru the plug of the “B™ Power 
Unit) with one side of the 110-volt, A.C. supply. The 
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upper contact point is connected to one terminal of the 
trickle charger receptacle and the lower to one side of 
the input of the “B”’ Power Unit. The two remaining 
terminals—one of the trickle charger receptacle and the 
other of the “B” Unit innut---are permanently con- 
nected to the other side of the 110-volt, A.C. Ene. The 
operation is as follows: 


When the radio set is turned on, the coil is magnetized 
by the “A” battery current passing thru it, causing the 
armature (carrying contact spring) to be drawn down 
to make contact with the lower point, thereby closing in- 
put circuit to “B” power unit. When the set is turned 
off, the armature is automatically released by the coil 
losing its magnetism. The contact spring then touches 
the upper contact point, sending the 110-volt current 
thru the trickle charger, which has been connected in 
the circuit by placing its plug in the receptacle at front 
of “B” Power Unit. 


2. Determining if “B” Power Unit is at 


Fault 


When radio reception is unsatisfactory, and it is felt 
that the “B” Power Unit may be at fault, it is advisable 
to first check up on the other accessories used, testing 
the tubes, A and C batteries, checking connections at A 
battery terminals, and examining aerial, ground and 
speaker. : 


If these accessories all test O. K., it would then be 
a good plan to temporarily substitute a good set of 45 
volt dry B batteries for the “B” Power Unit, which 
will readily indicate whether the latter has been func 
tioning normally. If this test shows that the “B” Unit 
may be “dead,” a new rectifier tube should first be tried 
out, as occasionally some trouble may develop in this 
part. The replacement of the tube will of course correct 
this, and the defective one should be returned to the 
distributor. 


RECTIFIED ALC. 
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STEPS IN Process OF RECTIFICATION OF CURRENT BY “B’-Power UNITr. 


3. Measuring Voltage of “B” Unit 


Another way of determining if the “B” unit is de- 
fective is to measure the output voltage while the unit 
is connected to a receiving set in operation. Measure- 
ment should be made with a high resistance D. C. volt- 
meter. The following approximate voltages should be 
obtained on a line voltage of 110-115 A. C., assuming 
a standard six tube set is being used, with a power tube 
in the last audio socket. 


Measure from B minus to Approximate Voltage 


B + PWR sa) 
B + AMP (Post No. 2 or 3) 70 
B + DET 2) 


If the voltages are considerably different from the 
values given above, or if no voltage is obtained from 
B— to each of the B+ terminals, some part of the 
“B” unit is probably defective, and it will therefore be 
necessary to disassemble the unit. 


4. Taking the Unit Apart 


Remove the cover by taking out the four machine 
screws around sides, then remove the four “feet” by 
taking out screws in them and also remove the single 
screw from bottom of case. Next remove the screws 
which hold the bakelite binding post panel to the metal 
case and also the two which hold the receptacle for 
plug from trickle charger. The entire unit can then 
be lifted out of the case, after pushing the panel and 
plug receptacle inside so that they will not catch as 
the assembly is being lifted up and out. 


5. Continuity Tests 


Using the regular testing equipment, consisting of a 
45 volt “B” battery and a 0-50 voltmeter, make the 
tests given in the accompanying test table. 


If the test indicates that a section or block of the 
unit is defective, that section should be replaced and 
returned to the distributor. 


6. Possible Troubles 


Condition. 
No creception.s <hra.n uo: dtegeae eapancterl me, oeewene eaniae 


Notsy-reception. (crackling) seeks clay ent ee enor 
Intermittent reception. (When “B” unit is shaken). 


Sluggish starting of receiver to function............ 
Noticeable darkening of glass of rectifier tube 
Abnormal heating in “B” unit 
Excessive hum 


we Ae? er (oe) 16) su bares" e 1 Ie iv) te) Tete 


TRICKLE CHARGER 
RECEPTACLE 


RESISTANCES 


Cause 

Shorted condenser, open choke coil, open primary of 
transformer. 

Defective rectifier tube. 

Poor contact of tube in socket, half-broken lead or 
connection. 

Defective rectifier tube, dirty or burned relay contacts. 

Defective tube. 

Shorted turns in transformer. 

One side of secondary open. 


RELAY ALUMINUM SHIELD 
RL 


RECTIFIER 
TUBE 
SOCKET 


TRANSFORMER 
CONDENSER ASSEMBLY ASSEMBLY 


CHOKE ASSEMBLY 


Fic. 81. Yrew or “B” Power Unrr. 
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Wiring Diagram and Test Table for “B” Power Unit 


PaGe sc. 


TRICKLE CHARGER TRE 


ps4 


om ewe we 


—— 
—— ee 
Tee ate 
f 
ee 
pannennneaees 


ge mw me we em we oo ww we oe 


r-cc 


B-Power UNI’. 


 NOKALC. 


YELLOW & GME E 


Monet R No. 8800 (Wiring Diagram). 
Note—In Model “S” Unit for 25-cycle A. C. Power, Condenser C-5 is Connected to Post 3 of “B plus AMP,” 
and Condenser C-4 is Omitted. 


TEST FROM _ Correct == WRONG READING INDICATES REMARKS and FURTHER 
, MORN meee ne POSSIBILITIES 
B— to ay a 
Exposed Portion of See that ground straps are soldered 
Three Metal Containers. Full | Open ground connection. together. 
B+ PWR. Partial | None—Open regulating resistance. Full—Shorted filter condenser or 
grounded choke. 
B+ AMP. (Taps Nos. Reading should increase. slightly 
il, Oe Be th Gale | Partial None—Open resistance. from 1 to 5. 
B+ DET. Small | None—-Open detector plate circuit resistance. iu yee tine phorted by-pass con- 
| enser. 
A— BAT. None Grounded relay coil circuit. 
Both Terminals of A.C. 
Plug. None Grounded primary circuit of power trans. 


Each of Two Large 
Holes on Rectifier 
Socket. 


OTHER TESTS. 
Rule OMn Ot tien Lae 
Trickle Charger 
Receptacle. 
Across Two Large 
Holes on Rectifier 
Tube Socket. 
B+ PWR. to 
Contact “P” (on Recti- 
fier Tube Socket.) 
A— Set to A— Bat. 


on 


Full 


Nearly Full 


Partial 
Full 


Open primary of power transformer. 


None—Open secondary of power trans. 


None—Open filter choke coil. 
Open relay coil circuit. 
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NOTE: In case any one of the 
filter or by-pass condensers is 
thought to be defective, its con- 
necting lead should be unsold- 
ered from the rest of the circuit 
and the condenser tested sep- 
arately for possible short cir- 
cuit. The filter chokes may be 
tested in the same manner. 


SECTION VIII 


CHART OF TROUBLES AND PROBABLE CAUSES 
A—Battery Sets Only : 


(.. “Tubes etailito! lighte:Gxewe. 


ca 


2. Tubes light,¢nogrecepruonacsmaget - : - 


3. Disturbing noises (occurring with 


antenna and ground disconnected)... 


4. Distorted.tone.... ue eee 


5“ Intermittent receptione saa, eee 


6. Continuous whistle or hum........ . 


Pee CCOOUO Tay CARTON ban eran Gul oe aes 


AW & wr 


ARP wWNRE WIAME WN 


Ar Rw N 


OMNIA HWY 


COMA RW 


_ A battery discharged. 
. Badly corroded A battery terminal. 


Burned out or open rheostat. 


. Broken filament lead in cable. 
. Defective filament switch. 
. Defective tubes. 


. B voltage supply dead or defective. ' 


Open in B lead in cable. 


. Incorrect B connections. 


A battery connections reversed. 
Open primary of transformer (A. F. or R. F.). 


. Shorted grid condenser. 

. Open coil in speaker. 

. Defective tube. 

. Shorted by-pass condenser. 


Run-down or defective B battery. 


. Defective B power unit. 


Poor connection at A battery terminal. 
Loose connection to B supply. 


. Defective phone condenser. 
. Defective audio transformer. 
. Defective speaker cord. 


Defective by-pass condenser. 


Interference (two stations on same frequency). 


. Batteries exhausted. 


Speaker out of adjustment. 


. Incorrect C voltage. 
. C battery disconnected. 
. B power unit incorrectly connected or adjusted. 


“Fading” due to atmospheric conditions. 
Antenna or lead-in touching grounded object. 


. Loose or corroded connection in fil. circuit. 
. Defective grid leak. 

. Loose connection in set or cable. 

. Local receiving set interfering. 


. Microphonic tube. 
. Speaker too close to set. 


Defective B power unit. 
Low Detector B voltage. 


. Heterodyne. 
. Open grid circuit (detector). 
. Grounded A. F. transformer. 


Open antenna choke. 


. Defective tube. 


A or B voltage low. 


. Poor location. 
. Defective battery connections. 


Weak audio transformer. 


. Grid resistance open. 

. Secondary R. F. transformer open. 
. Condensers poorly synchronized. 

. Defective grid leak. 


B—A. C. Sets Only 


1. Line voltage D. C. instead of A. C. 


Pullbtubes tatara tole. Mig wey 2 ie - 2. Open primary power transformer. 
| 3. Open lead in A. C. plug cord. 
' . 1. Defective tube. 
One or several tubes fail to light OES 2. Open secondary of power trans. low voltage. 
3. Open wire to filament circuit. 
1. Defective rectifier (or other) tube. 
2. Open secondary power trans. (high voltage). 
: : 3. Shorted condenser in power unit. 
Tubes light, no reception. ..... 24... 4. Open choke in power unit. 
5. Open plate voltage resistor. 
6. Shorted speaker choke. 
7. Defective audio. trans. (open primary). 
| 1. Shorted primary transformer. 
: 2. Shorted secondary power transformer. 
Reece piOn weakanann : 04) (eth eg l ORs | ener ig, ney 
4. Same causes as under battery sets except first four. 
1. Shorted primary power transformer. 
2. Shorted secondary power transformer high or low 
p voltage. 
Distorted stone? >. Mea oe, hehe S 3. Defective rectifier tube. 
4. Open biasing resistance. 
5. Speaker out of adjustment. 
6. Shorted biasing resistance. 
1. Defective rectifier tube (loose filament). 
PnterinittentetecenUOlte.,. . wunitas af - | 2. Open biasing resistance. az 
| 3. Loose connection in power unit. 
4. Same reasons as under battery sets. 
1. Secondary power transformer open (one side, high 
| voltage). 
Re OEE COLIGMIS MENS eh 1. dere ceertcca thy >. 5 2. Open ground on secondary. 
3. Shorted filter choke (power unit). 
4. Open filament shunting resistance. 
5. Same causes as under battery sets (except No. 3). 
iverhes tii eabicadi..«.. .. «deeper. 6%. « 1. Shorted primary power transformer. 
2. Shorted secondary winding or circuit. 
. ‘ - 1. Induction thru A. C. power lines. 
Disturbing feta) ol is Ee eee Sues Wee 2. Loose connection in power unit. 
3. Causes 5-6-7 under battery sets (A, 3). 
C—Both, A. C. and Battery Sets 
. Defective ground connection. 
. Unsuitable R. F. tubes. 
hs eal Grid resistance shorted. 
COLECETLL ETA is ORE aM coach . Excessive R. F. plate voltage. 


. Open secondary R. F. transformer. 
. R. F. by-pass poorly grounded. 
. Antenna lead too close to set (wood cabinet sets). 


IAMS WN 


ade! 


SECTION IX 
T ROUBLES MOST FREQUENTLY ENCOUNTERED 


A. In ee 


~ CONDITION 


1. Grid resistance 
burned out. 

2. Audio Trans.  pri- 
mary open. | 

3. Audio Trans. second- 
ary open. 


4 Antenna choke i 
burned out. 
See be bem prinina Ty, 


burned out. 
6. Condenser dial out of 
adjustment. 


7. Condenser rotor as- 
sembly out of adjust- 
ment (3-dial sets). | 

8. Condenser pulley | 
belts loose or broken. 


9. Condensers out of 
synchronism. 
10. Leaky by-pass con- 

denser. 


11. Shorted phone con- | 
denser. 

12. Open wire in power 
cable. 

13. Defective grid leak. 


PO Veo dim eco nmt ro! 
burned out. 


Pe Veo jniime c Onlitainon 
noisy. 


3. Power transformer 
pri. open. 

4. Power transformer 
pri. shorted. 

5. Power transformer 
sec. open (high volt- 
age winding). 

6. Power transformer 
sec. open (low volt- 
age winding). 

7. Shorted condenser 
(power unit). 

8. Open choke (power 


unit). 
9. Open “B” voltage 
resistance (detector 


OoreNe: 1 eAn Be), 
10. Open biasing resist- 
ance: (226 or unl. 


11. Defective rectifier 
tube. 
12. Loose power trans- 


former Jaminations. | 


Shorted tube. 


Dial 


Excessive 


{ 


SYMPTOMS . 


r mrs Set Clan a or A. Ae 


' 


REMEDY 


Electrolysis. 


“ce 


Shorted tube, 


No. 1 socket. 


Shorted tube. 


slipped on 
shaft. 


Rotor assembly 
loosened thru 
jarring. 


Forcing of tun- 


ing dial. 


Rough handling 


or jarring of 
set. 
AN 2 id 
voltage or ex- 
cessive humid- 
ity. 


Defect. 
Indefinite. 


Defect. 


Reception weak. 
Reception dead. 


Distorted recep- 

tion, 
Reception weak; 

hum. 
Set dead or very 

weak. 
Incorrect dial 
setting, : 
dial 


Irregular 
settings. 


Tuning dial does 
not control 
condensers. 


Lack of volume 
and selectivity. 


Weak reception, 


rapid “B” bat- 
tery consump- 
tion, set fails 


to operate on 
“B” eliminator 
(battery sets). 
Noisy reception. 


Set dead or tubes 
fail to light. 

Reception 
_choked. | 


In A.C. Sets Only 


Shorted aie: 


Resist. wire 
spread uneven- 
ly or slider 


coated with oil 
or not pressing 
hard on resist- 
ance wire. 


Indefinite. 


6 


fae 


Volame Sant be 
reduced. 

Volume knob 
does not turn 


smoothly or 
turns, £06 
smoothly, 


No voltage—set 


dead. 
Overheating—set 
weak, 
Reception weak 
—hum. 


One or more 
tubes fail to 
light. 

No reception. 


No reception. 


Reception very 
weak or none 
at all: 

Distortion and 
blocking—hum. 

Weak, irregular 
or distorted 
reception, 

Hum audible to 
ear. 


Replace resistance unit. 


Replace resistance unit. 


Replace transformer. 


“ce 6c 


Replace antenna choke. 


Replace R. F. transformer assembly. 


Loosen set screw in dial knob and reset cor- 
rectly—pointer at 100, with plates fully en- 
meshed. 

Loosen set screws at ends of rotor tension 
spring and reset assembly so rotor plates 
are equally spaced from stationary. 

Replace belt, removing set chassis from cabi- 
net and condenser panel assembly from 
main panel to make belts accessible. (See 
Secs. VI and XI.) 

(See Sec. XI.) 


Resynchronize condensers. 


Replace by-pass condensers. Use No. 8685 
for replacement on all battery sets, except 
No. 4640 and No. 4880. 


Replace phone condenser, 
Repair break or replace cable, 


Replace leak. 


Replace resistance unit or clean slider and 
resistance and bend slider to make hetter 
contact with wire. Use latest type of slider - 
and resistance unit. 


Replace transformer assembly. 


Replace condenser-choke assembly (on Mod- 
els 36, 37, 38). 

Replace condenser-choke assembly (on Mod- 
els 36, 37, 38). 

Replace resistance unit (tubular, under small 
panel top of power unit). 


Replace biasing resistance. 


Replace tube. 


Replace transformer (Models 36, 37, 38). 


Note—A aeiceti in the transformer, condensers. or t chokes, in the c case of 0 Cc. gets having « a single ‘sealed power unit container, 
will necessitate replacement of the sealed container. 
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SECTION X 


SERVICING ATWATER KENT SPEAKERS 


General Description 


1. Horn Type 

The sound unit of the Atwater Kent horn type 
speaker consists of a powerful permanent magnet sim1- 
lar to a horseshoe magnet, mounted at the end of a 
short cylindrical metal chamber. The two poles of the 
magnet have extension pieces, each of these being wound 
with a coil of very fine wire. These two coils are 
connected in series and also thru the speaker cable and 
plate circuit of the last tube of the radio set. 

A diaphragm in the form of a circular disc of special 
alloy metal, carefully mounted between rubber gaskets, 
is suspended so that its surface rests but a small fraction 
of an inch above the extension pole pieces of the 
magnet. 


Magnet Poles 


Diophragm 


ZB Rubber 
EZ za Z Gagkets 


ees 
Re \ ate 


} 


AZ 


Fic. 85. Cross Sectiox View of Souxnn Unit (Horw Type). 


The action of the unit is as follows:—When a radio 
signal enters the receiving set, as explained under Sec- 
tion I “Theory of Radio Receivers,” it causes fluctua- 
tions or changes in the flow of current in the plate 
circuit. Since the magnet coils of the speaker unit 
are in series with the plate circuit, these changes in 
current will pass thru these coils, and this in turn 
will cause variations in the pull of the permanent mag- 
net on the diaphragm. Accordingly the diaphragm vi- 
brates, and in doing so, causes sound vibrations which 
pass thru the air column of the horn into the room to 
the listeners’ ears, an almost perfect reproduction of 
the sound at the microphon: of the broadcast station. 


2. Cone Type (Models “E” and “E-2”) 
The Models “E” and “E-2” Speakers are of the “free- 


edge” cone type, and differ in many respects from other 
cone speakers on the market. 


The magnet is a powerful double one, and the vi- 
brating element a thin rectangular reed of special alloy 
steel, mounted so that one end can vibrate freely be- 
tween two of the four poles of the magnet. A single 
magnet coil is mounted so as to surround and enclose 
the reed without touching it, and the current in the 
plate circuit of the radio set passes thru this coil. 


The apex of the cone is attached directly to the reed 
by a novel spring mounting which supports the weight 
of the cone, but at the same time allows it complete 
freedom of motion. 


As in the case of the horn-type speaker, the changes 
in the current from the set passing thru the coil of the 
speaker unit cause changes in the pull of the magnet on 
the reed, thus causing the reed and the cone attached 
to it to vibrate correspondingly. The cone vibrates the 
air directly, giving very lifelike reproduction. 


Comparison Test 


When an Atwater Kent speaker seems to be func 
tioning imperfectly, it should first be tried out on re- 
ception in comparison with a speaker of similar type 
that is known to be good. If this comparison definitely 
indicates that the speaker is defective, it should be in- 
spected and tested to determine the source of trouble. 


Damaged Coil or Cord 


If the speaker does not work at all, the trouble may 
be in an open magnet coil or an open cord. These may 
be tested with a voltmeter and battery. If the cord or 
the coil circuit is open, no reading will be secured on 
the meter. If the cord is damaged, or the connections 
half-broken, the meter will usually give an erratic read- 
ing when the cord is shaken. 


In testing the coil, the voltmeter test points should 
be applied directly to the coil terminals on the sound 
unit. If the coil is open, the sound unit should be re- 
placed. If the cord has an open lead it may sometimes 
be repaired satisfactorily, otherwise it should be re- 
placed. 


Detailed Service Information 
1. Horn Type (including phonograph attachments) 
A. Disassembling Horn Unit. 


Remove gooseneck and horn from base of speaker, 
invert base and unscrew knurled cap all the way. Lift 
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out the bronze retaining spring, then the steel washer 
and the rubber gasket, then the diaphragm and second 
rubber gasket at bottom. These parts are indicated in 
Fig. 84. 


B. Testing. 


Test the coil and cord for continuity and then care- 
fully inspect the other parts, looking for the following. 


C. Possible Troubles. 


i—Iron or other foreign particles on pole pieces. 
(Sometimes these particles are so small as to be 
hardly visible). 
Remedy:—~-Pick off with a small sharp knife, work- 
ing outward and upward from between the pole 
pieces. 

2—Diaphragm bent, buckled or up-side down. 
Remedy:—Replace diaphragm or assemble cor- 
rectly. 

3—Weak spring. Spring may give insufhcient press- 
ure against diaphragm, causing rattling on very 
loud signals. 
Remedy:—Replace spring or bend so as to in- 
crease height of all four of the bends, making 
them all exactly the same height. 

4—Rubber gaskets. If these show signs of deterio- 
ration they should be replaced. If new gaskets are 
used in reassembling the unit, each should be 
stretched to fit tightly in the housing. This may 
be done by holding the gasket by both fore- 
fingers and expanding it for a moment to a length 
of about eighteen inches, repeating this three or 
four times. 

5—Weak magnet. Test with weight-scale in the fol- 

lowing manner: 


D. Testing Magnets in Horn Type Units. 


Equipment for testing the strength of the sound unit 
magnet is very simple 2nd inexpensive, consisting of a 
small spring-type wei it scale, about 0-10 pounds,— 
(which may also be uscd in testing the cone type sound 
unit magnets) and a circular flat disc, ground absolutely 
flat, of soft iron (Swedish or “Armco” iron) about 1 
inch in diameter and 1/16 inch thick. This disc should 
have a small central stud, carrying a hole, attached to 
the center of one of its sides. A loop of strong 
flexible string, about an inch or two in length, should 
be attached to the hole in the stud. 


To test the strength of the magnet in a horn type 
sound unit, place the flat side of the disc centrally on 
the pole pieces, loop the string over the weight-scale 
hook and carefully exert a steady pull exactly along 
the axis of the unit until the magnet lets go. The po 
sition of the speaker and scale is shown clearly in the 
accompanying illustration, Fig. 85. 


When pulling on the horn type sound unit, the disc 
“armature” should not be released until the scale reg- 
isters a pull of about 4 pounds or more. Assuming that 
the weight-scale has been checked for accuracy, if the 
reading is appreciably less than 4 pounds, and if the 
speaker is noticeably weak in actual reception, the 
sound unit should be replaced. 
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Fic. 85. Testinc Macnet Strencta, Horn Tyre Unit. 


With time and use there is some unavoidable loss of 
magnetism in speaker magnets. But in general this de- 
crease does not appreciably affect the performance of 
the speaker, so in all cases the final test should be in 
listening to actual reception. The magnetic strength 
tests are chiefly of value in eliminating one possible 
source of trouble. 


After the unit has been carefully examined and 
tested, and any defective parts repaired or replaced, it 
may then be reassembled. 


E. Assembling Horn Type Unit. 


(1) RUBBER GASKET—place in its groove in 
housing and use the steel washer to press the gasket 
into place. The gasket should not fall out when the 
housing is inverted and shaken. The steel washer 
should, of course, be removed. 


(2) DIAPHRAGM—center on the rubber gasket 
with the concaved side toward the horn. It is very 
important that the diaphragm should be placed with the 
concaved or hollow side facing the horn opening. 
Instructions to this effect are rubber-stamped on the 
concaved side of each diaphragm. Also it is extremely 
important that the diaphragm should be centered per- 
fectly on the rubber gasket and that it does not touch 
the metal housing at any point, otherwise the diaphragm 
will rattle. 


(3) RUBBER GASKET—place over the diaphragm 
and press into position with the steel washer, taking care 
not to disturb the diaphragm setting. 


(4) STEEL WASHER--place over the rubber gas- 
ket with the concaved or hollow side facing the dia- 
phragm. The concaved side of the steel washer may 
be found by laying a straight edge across the face of 
the washer and holding both up to the light. 


(5) BRONZE SPRING WASHER-—place in hous- 


ing over the steel washer. 


(6) HOUSING CAP-—screw clockwise on housing. 


F. Adjusting the Horn Speaker. 

The speaker should be adjusted during reception of 
a strong and clear broadcast station. Screw up the 
knurled housing cap clockwise until the diaphragm snaps 
against the pole pieces, causing reception to become 
weak and rattling. It should then be unscrewed until 
a click occurs and reception comes out clear and normal, 
the best adjustment being as close (turned clockwise) 
as possible without rattling on a strong signal 


It is necessary to have the horn type speaker leads 
connected to the receiving set in the proper manner, 
which is clearly specified on the Atwater Kent horn 
type sound units and also on the Atwater Kent battery- 
type radio receivers. 


2. Free Edge Cone Type (Models E and E-2) 
The Atwater Kent Model E and Model E-2 Speakers 


are of the free edge cone type. Their construction is 
much more rugged than that of the average cone, so 
that repairs are seldom required. All steel parts are 
thoroughly rust-proofed, and both the coil windings 
and the cone itself are impregnated with moisture- 
proofing compound. 


The sound unit used in these speakers as now manu- 
factured, is enclosed in a dust-proof rubberized bag 
which protects the unit from iron particles and dust. 


In order to examine and test the parts, it is necessary 
to disassemble the speaker. Instructions for doing this 
and instructions for testing, repairing and assembling 
this type of speaker are given below. 


A. Disassembling the “Type E” Speaker. 

(1) Removing Grill. 

Remove the four screws around the outer housing of 
speaker, then remove the front (grill) in this way: 


Stand the speaker on a firm table, place a double 
fold of heavy cloth over the top of the grill of the 
housing, hook the thumb of the left hand under the 
top edge of the grill, with the other fingers of the left 
hand pressing down on the top of the housing, and 
then, through the cloth, hit the top of the edge of the 
grill several sharp blows with a hammer, at the same 
time pulling forward with the thumb. The vibrational 
effect of the hammer blows tends to loosen the grill 
from the housing, while the steady pull with the thumb 
tends to move the grill forward and off the housing. 
The cloth is used to protect the finish of the grill, 
which would otherwise be marred by the hammer blows. 
In removing the grill, be careful not to let it hit against 
the cone. 
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(2) Removing Cone. 

The cone is attached to the flat reed spring by a 
small bolt and nut. Two special wrenches (Part No. 
9255) should be used in removing this bolt, the illustra- 
tion, Fig. 86, showing how this should be done. Hold 
the cone by the small metal bracket at its apex and pull 
straight off from the reed spring. 


Fic. 86. 


Removinc Cone, Movers E anp E-2. 


(3) Removing Sound Unit. 


The sound unit is removed by unscrewing the two 
acorn nuts at the rear of the housing. Note how the 
cord is brought over the top and in back of the sound 
unit down to the small hole at the rear of the housing. 
When assembling the speaker, the cord should be 
arranged in the same way. In ‘handling the sound unit 
be very careful not to strain the flat reed spring. 


B. Possible Troubles. 


1. OPEN COIL OR CORD—test with voltmeter 
and battery for continuity. Replace if found defective. 


2. DAMAGED CONE—examine carefully for 
cracks and bends, especially around the apex. If no 
defect is found, hold the cone horizontally with hollow 
side up about 3 or 4 inches above ‘a firm wood-topped 
table and then drop so that the apex will hit the table. 
If the cone is in satisfactory condition it will strike 
with a clear resonant “knock” rather than a dull, life. 
less thump or thud. Replace cone if it seems to be de: 
fective. 


3. METAL CHIPS ON POLE PIECES—carefully 
remove the dust-proof bag from the sound unit and 
examine the air-spaces between the reed and pole pieces 
to determine whether iron or other particles (caught 
up by the attraction of the magnets) are clogging up 
the air-spaces between reed and pole pieces and con- 
sequently interfering with free motion of the reed. If 
such a condition is found, it is sometimes possible to 
remove the particles, although usually it is advisable to 
replace the unit. 


4. IMPERFECTLY ADJUSTED SOUND UNIT 
examine the sound unit to see if the reed is adjusted 
centrally between the pole pieces so that the air-spaces 
at each side are equal. If the reed is not centered cor- 
rectly, the unit should be replaced, although in ex- 
ceptional cases a qualified service man may adjust the 
reed. 


Adjustment of the reed is made through the two 
screws which pass through the magnet and bear on the 
reed. By loosening one screw and tightening the other, 
the reed may be moved to either side. When the reed 
has been adjusted exactly to the center the two screws 
should be tightened alternately little by little, until 
both are tight. 


The adjustment may be tested by clasping the reed 
spring, near the reed, between the thumb and forefinger 
and pushing and pulling so as to cause reed to snap 
against either pole piece. The same force should be 
required to move the reed in each direction. If the unit 
is properly adjusted sce that the air-spaces are free from 
chips and then carefully replace the dust-proof bay. 


5. LOOSE NAME PLATE OR SERIAL PLATE-— 
Suspend the grill by one hand and with the wood handle 
of a screw driver sharply tap the grill near the name 
plate. Listen caretully and if a “tinny” noise is heard, 
the name plate is not fastened securely and should be 
tightened by hammering down the holding tabs. Do 
the same with the serial plate on the back of the housing, 
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Hrés 88) “Lestine MAGNET STRENGIM, CONE tL veer Ux 


6. WEAK MAGNET—The testing outfit for deter- 
mining the magnet strength is identical with that used 
for the horn speaker, except that instead of the flat disk 
a U-shaped bar is used. This bar must be accurately 
made so that when suspended, inverted, from the scale, 
its inside circumference clears the coil winding and the 
ends of the “U” rest flatly one on each magnet pole, 
lying clearly within the permanent magnet by about 
1/64" on each side. It will be found more convenient 
to use the front or cone side of the unit for this test. 


The dimensions of the bar are—width 3/8”, thick- 
ness 3/32”, diameter (over. all) 1-3/16". If a straight 
pull of less than about 7 pounds will separate armature 
from magnet, a weak magnet is indicated and the unit 
should then be replaced. Fig. 88 illustrates the correct 
method of testing the magnet. 


C. Assembling Cone Type Speaker. 
1. ATTACHING SOUND UNIT-—-place the sound 


unit in the housing so that the mounting bolts pass 
through the holes in the back of the speaker, and screw 
on the acorn nuts. The unit should be enclosed in its 
dust-proof bag and the cord leads should be firmly at- 
tached to the coil terminals. The cord should be car- 
ried over the top of the unit, around the right-hand side 
and down to the outlet hole in the rear of the housing. 


2. ROBBER DAMPER—push the small piece of 
rubber tubing on the flat reed spring, bringing it close 
to, but not touching, the unit. 


3. MOUNTING CONE-—push the metal bracket at 
the apex of the cone on to the flat reed spring and push 
the small screw thru holes. Screw on the nut but do 
not make it very tight. 


With the two special wrenches (part No. 9255) on 
this small nut and bolt, tip the cone up or down so 
that its top and bottom edges are equally spaced from 
the housing, then carefully ighten the bolt. If the 
cone moves out of position, the bolt must be loosened 
and the cone again adjusted until the top and bottom 
edges arc equally spaced from the housing when the 
bolt is fastened tightly. 


Then examine the right- and left-hand edges of the 
cone to see if they are equally spaced from the housing. 
If they are not, use a pair of pliers to bend the reed 
spring very carefully and easily toward the side of the 
cone that is too close to the housing. When the spring 
is released it will be found that that edge of the cone 
is now spaced farther from the housing. Repeat this 
process until the right’ and left-hand edges of the cone 
are equally spaced from the housing. The spacing be- 
tween the cdee of the cone and the housing should 
then be even all the way around. (In bending the reed 
spring, hold the pliers horizontally and grip the end of 
the metal bracket which fits over the reed spring. The 
best tool for this purpose is a parallel-jaw pliers, 4 inch 
wide, with the ends slotted to fit over the bolt and nut. 


The slot should be about 7/32 inch wide and % inch 
deep.) j 


4. REPLACING GRILL—Rest the speaker on its 
back and press the grill on to the housing, taking care 
to see that the screw holes coincide and that the grill 
is placed with the name plate right side up. It may 
be necessary to use a hammer in fitting the grill on 
the housing and, in this case, as before, a thick cloth 
should be used to protect the finish of the grill from 
the hammer blows. When the grill is in placc, replace 
the four screws which hold it to frame. 


3. Model E-3 Held-Edge Cone 


The manner of disassembling, repairing and assem- 
bling the E-3 is exactly the same as for the E and E-2. 


The cone of the Model E-3 speaker has a flexible 
rubberized fringe extending beyond the edge of the 
cone. Before the grill is placed on the housing, the cone 
and fringe are clear of the housing, with equal spacing 
all around between the rubber fringe and the housing. 
The grill has a strip of felt around its inside edge, and 
when the grill is pressed down on the housing, the outer 
edge of the rubber fringe is pressed tightly between 
the edge of the housing and the felt strip in the grill. 


The small rubber damper is not used on the Model 
E-3 speaker. 


Speaker in Model 52 Set 


The speaker in Model 52 receiving sct is of the “held- 
edge” type, somewhat like Model E-3. The flexible edge 
of the diaphragm is pressed all around between the 
housing flange and a large fibre ring. 


To remove speaker, release cord tips from speaker 
posts on set, rest cabinet on its back, take out the six 
screws holding the speaker and draw out the speaker, 
fibre washer and grill. 


An inspection of the speaker will then show that the 
diaphragm is mounted on the reed spring in the same 
way as in Models E, E-2 and E-3, with the exception 
that the edge of the diaphragm touches the metal flange 
all around. 


Instructions for disassembling, testing, repairing, and 
re-assembling this speaker are similar to those given 
previously for the E, E-2 and E-3, with the following 
explanatory remarks: 


(1)¥'The small rubber reed-spring damper is not used 
on this model. 


(2) In mounting the diaphragm, make certain that 
the edge of the cone (where it is joined to the flexible 
fringe) is level all around. If the diaphragm is not 
mounted properly on the reed spring, or if the spring 


83 


is bent, the edge of the cone will extend up on one side 
and be depressed on the other. The remedy is the same 
as given above under the heading “Mounting Cone.” 


(3) The speaker is mounted in the cabinet with the 
outlet hole for speaker cord nearest the top, or set. The 
speaker cord is brought down and under the sound unit 
and up to the outlet hole. 


(4) When replacing the speaker, put the fibre ring 
on top of the diaphragm, lining up the holes in the ring 
and those in the diaphragm and housing flange. Then 
place the wire grill on top of the fibre ring in such a way 
that, when mounted upright in normal position in cabi- 
net, one set of equally-spaced grill wires will be hori- 
zontal and another set of equally-spaced wires will be 
vertical, (See paragraph immediately above.) Rest the 
cabinet of set on its back, and (for convenience of 
mounting) temporarily place a screw through the left 
hand hole in the housing flange, fibre ring and grill, with 
the head of screw toward the back of housing. Arrange 
the speaker in cabinet so this screw comes up through 
the left hand hole in front of cabinet and place a nut 
on this screw, meanwhile holding the speaker in place 
with one hand. Put in the other five screws (with the 
heads on outside of cabinet}, remove the first screw and 
replace it properly. 


SECTION XI 
MISCELLANEOUS SERVICE INFORMATION 


1. Use of Power Tubes in Battery Type Sets 


The following battery sets were designed to permit 
the use of a power tube without change: 
Model 
up). 
Model 30 
Model 35. 
Model 32. 
Model 
Model +48. 
Model 
Model 50 
Instructions are given below for changing the various 


earlier models of battery type sets so that a power tube 
can be used in the last audio socket: 


20 Compact, No. 7960 (Serial Nos. 400,001 


No. 8000 (later type). 


Model 20 Compact, No. 7570 (Serial Nos. 200,000 
to 395,766). 


Model 30, No. 8000 (early type) 


Remove chassis from cabinet and invert, exposing 
wiring under audio (3 tube) unit. Locate grid return 
wire leading from second audio transformer to blue 
wire of cable, and unsolder it from blue wire. Attach 
an additional short length (6 or 8 inches) of insulated 
wire to this lead from transformer, and bring this wire 
out through back of cabinet. This is the connection 
for the negative of “C” battery used for power tube. 
Connect positive of “C” battery to negative “A” bat- 
tery terminal. Lastly, connect positive (black and red) 
terminal of speaker direct to highest voltage positive 
terminal of “B” batteries or ‘“B” power unit, instead of 
to usual speaker post on set. 


Note—If a 41/4 volt “C” battery has been used al- 
ready, it can be left connected, and it will then supply 
“C” voltage to the first audio tube only. 


Model 20, No. 4640 (large cabinet), Model 19 and 
Model 24 


Remove set from cabinet and invert. Locate grid 
return (red wire) which runs from secor: audio trans- 
former to black wire leading from rheustat to post 
“Minus A.’ Unsolder this one red wire (there are 
two) from black lead, solder an 8-inch length of in- 
sulated wire to end of red wire, and bring this lead 
out for connection to negative of “C” battery. Connect 
positive of “C” battery to “Minus A” post of set. 
Apply 135 volts or required “B” voltage to power tube, 
by connecting positive speaker terminal direct to high 
voltage terminal of “B” batteries or other “B” voltage 
supply. 


Open Type Sets (Mounted on Board) 

Release cover from 3-tube unit and locate secondary 
wire from second (right-hand) audio transformer. This 
wire emerges from sealing compound in base of unit 
and is soldered to bolt head of post “Minus A.” Re- 
move this wire from this bolt, solder a separate length 
of insulated wire to it, and bring this lead out through 
ventilating hole in cover, to be connected to negative 
of “C” battery required by power tube. Connect posi- 
tive of “C” battery to “Minus A” post of 3-tube unit. 


Connect high voltage terminal of “B” batteries or 
“B” Power Unit, as described above for cabinet sets, 
direct to positive speaker cord terminal. Power tube is 
placed in last audio socket (right hand of two front 
tubes in 3-tube unit). 


Note—Where dry batteries are used for “B” power, 
we suggest the “112A” type of power tube, 135 volts 
total “B” and about 9 volts “C” battery. Where stotage 
“B” batteries or a good “B” power unit, such as the 
Atwater Kent Model “R,” is used, we suggest using 
the “171A” type power tube. This tube gives perhaps 
a little better quality than the “112A” type, but con- 
sumes too much current to be economical when dry “B” 
batteries are used. 


2. Replacement of Rheostat (Battery Type Sets) 


(a) Removing Rheostat Assembly 
({) MODELS 20 AND 20 COMPACT. First un- 


solder wires leading from sub-panel to the Detector 
2-staye amplifier assembly and the double rheostat. 
Remove the four screws which pass through the audio 
transformer bases which hold detector and audio panel 
to main sub-panel. This will release the assembly, mak- 
ing accessible the three screws which hold rheostat and 
switch panel assembly. Remove these three screws and 
rheostat can then be removed from main panel. 


(b) Installing New R »sistance 


Pull out rheostat kno! holding spring, releasing knob. 
Unsolder resistance wi: terminal where it comes 
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through panel, and pry out resistance unit. Insert new 
resistance unit, forcing down equally all around with 
suitable tool, pushing terminals through small holes in 
panel. Solder the one terminal, and bend the other 
over where it projects through panel a fraction of an 
inch. Replace rheostat knob, then knob holding spring 
and reassemble, reversing above procedure. 


(2) MODELS 30 (early type) and 32. First unsolder 
the four wires leading to rheostat panel, remove station 
dial and vernier knob, take out the three screws under- 
neath dial, which hold condenser assembly, then remove 
four screws (five on Model 32) on bottom of sub-panel. 
Next, pull condenser sub-panel assembly out from main 
panel, exposing three screws holding rheostat assembly 
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AND FILAMENT 
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Fic. 80. Rear View or 


Pull rheostat off panel and repair as 
(1B). Reassemble set by reversing 


to main pancl. 
described under 
above procedure. 


(3) Model 35. Remove tuning dial and lift set from 
cabinet. Then unsolder the three wires leading to 
rheostat and remove the two screws which hold it to 
panel. Rheostat can then be removed and repaired as 
necessary. (See paragraph 1B.) 


TO ——F OF R. F. SOCKETS. 
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(4) Models 30, 33, 48 and 49. Unsolder the four 
wires leading from rheostat panel to detector and audio 
assembly (where they are attached to latter). Remove 
station dial, vernier knob (also antenna adjustment knob 
on No. 33). Next remove the machine screws which 
hold condenser panel assembly to main panel (three 
at each end on Model 30, also one in center Model 
33). Pull away sub-pancl, exposing screws holding 


rheostat panel assembly, and then proceed as described 
under (1B). 


(5) Model 50. Remove set from wood cabinet and 
metal case. (See Section VI.) Remove the six screws 
which hold front panel to condenser panel (3 at each 
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Nors.—The appearance of the rheostat in later Model 30 sets, 
and in Models 48 and 50, is slightly different from that shown 
above, but the connections are similar. ; 


side). Let front panel drop forward, leaving rheostat 
panel attached to sub-panel. Remove the two screws 
which hold rheostat panel to sub-panel, releasing the 
former, so that it can be readily approached and repaired 


in the same manner as the other sets. (See para- 
graph 1B.) 


3. Synchronizing Variable Condensers in One Dial Receivers 


In order for a set of the single-dial type to be at 
maximum efficiency it is extremely important that all the 
variable condensers be “synchronized,” that is, so ad- 
justed on their shafts that they will all tune in a desired 
wave length with equal efficiency at any point on the 
wave band. 


It is understood, of course, that all the R. F. trans- 
formers and condensers in any set are matched properly 
at the factory, and also dre correctly synchronized, 
however, occasionally the synchronism is disturbed by 
a jar to the set in shipment, etc., in which case re- 
synchronizing is required. The apparatus required and 
procedure of checking is practically the same as described 
in Section III, under “Testing Set for Output,” and is 
as follows: 


For the purpose of checking a set which it is desired 
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to synchronize, a pre-determined standard of volume of 
output should be made use of. This standard is obtained 
from a set known to be perfect, or better still, the aver- 
age of the output of several sets of the same type, all 
known to be functioning properly. The volume must 
be checked on three wave lengths, at low, medium and 
high—as for example, at points 20, 40 and 80 on the 
dial. The procedure is as follows: 


1—Place the signal-producing apparatus at such dis- 
tance from the receiving test stand that when it 
is in operation with the dial set at 50, the out- 
put reading on the galvanometer of the test stand 
when connected to the standard set will be around 
50 or 60. A little experimenting will be neces- 
sary to do this, but by regulating the position of 
the antenna wire from the transmitter, a satis- 
factory adjustment can be arrived at. 


2—Turn on transmitter, loosen the set screws in con- 
denser pulleys of the set being tested, and turn 
switch on test stand, so that the set being tested 
will register on the galvanometer. (Do not loosen 
screws in dial-condenser pullay.) 


3-—Set condenser dial of transmitter at 80 (high) and 
then turn the condenser rotor assemblies in the set 
by hand, until the signal is tuned in on the test 
stand, as shown by a maximum output reading on 
the galvanometer. Make a notation of the reading 
on paper. Great care should be taken that the 
position of antenna wire from transmitter is not 
changed during the following process, the setting 
of the tuning dial only being carefully changed 
when passing from one wave length to another. 


4—Next set transmitter dial at 40 (medium) and 
readjust condensers in set for maximum galvano- 
meter reading, again making a pencil notation of 
‘the reading. 


5—Repeat this with the dial at 20 (low), again jot 
ting down the reading obtained. 


6—With condensers set for maximum volume at low, 
tighten set screws in pulleys very carefully so as 
not to disturb adjustment. The reading after they 
are tightened should be the same as when they 
were loose. 


7——Now readjust transmitter to medium and high 
successively and note how the reading compares 
with the one obtained previously, when the belts 
were loose. If there is more than 25 or 30% 
lower output on either medium or high, it indicates 
that the radio frequency units are not matched 
and the set will not be up to standard on that 
particular band of waves, especially on distant 
reception. In such cases the trouble will most 
likely be found in either the R. F. transformer 
assembly or the variable condenser group. If a 
thorough visual inspection of the R. F. trans- 
formers does not reveal any defect, the condensers 
may be “out” and had best be replaced, as per 
instructions in Section VI. 


8—The standard set should be connected to the test 
stand while the test is being made, so that by 
simply switching over to the standard set, the 
reading of the galvanometer on each wave length 
can be compared with the standard immediately. 
The standard set is used as a’ means of checking 
and keeping constant the output from the trans- 
mitter. 


Pree O2- 
ELAVE 


Ticurentne Puttey Set Screws Arrer CONDENSERS 
36EN SYNCHRONIZED AT A Low Wave LEenctTH. 


4. Adjusting Tension of Belts in Single Dial Atwater Kent Receivers 


On Atwater Kent single dial receiving sets the vari- 
able condenser to which the dial is attached (termed 
the “dialcondenser”) is held in a fixed position by 
three screws. 


Each of the other variable condensers is arranged in 
such a way that when its three screws are loosened, 
it may be moved independently a fraction of an inch 
toward or away from the dial-condenser, thus loosening 
or tightening one belt. When the condenser has been 
moved to the point giving the correct belt tension the 
three screws holding the condenser are carefully 
tightened. 


At the factory the belt tension is determined by the 
use of an auxiliary gauge which gives an accurate indi- 
cation of tension. These gauges are not available out- 
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side, so dealers’ and distributors’ service men must judge 
the tension by the “feel” of the belt when it is pressed 
down lightly with the forefinger. The belt must be 
tight enough to avoid “play” in the movement of the 
condenser, but the tension must not be great enough 
to bind the rotary plates. 


The service man should carefully estimate the tension 
of belts on sets that have been adjusted at the factory, 
and then endeavor to secure the same tension on all 
belts that he may adjust. 


In the case of sets in which the pulleys and belts are 
already properly arranged, the belt tension should be 
adjusted in accordance with the instructions given under 
the heading, “Adjusting Belt Tension.” If the pulleys 
and belts have been removed from the set, as is neces- 


sary when replacing the condenser assembly, they should 
be replaced as described under the separate headings 
“Pulleys” and “Belts.” 


PULLEYS 


Put dialcondéenser pulley on the shaft of dial-con- 
denser, with hollow side of the pulley facing set. This 
pulley has two short “pins” on its outside surface. Turn 
pulley so the outer one of the two pins is exactly on top. 
Hold pulley in this position and move rotary plates of 
the dial-condenser all the way inside the stationary 
plates. Then, with the pulley and condenser in this 
position, carefully tighten the two set-screws in the 
pulley. Make sure these screws are tight. The pulley 
should not be pushed in too far on the condenser shaft 
or the belt will rub against the set. 


The illustrations (Figures 93, 94 and 95) show clearly 
how the other pulleys should be arranged on the con- 
denser shafts. 


The pulleys on the shafts of all variable condensers 
(except the dial-condenser pulley) must turn freely or 
difhculty will be experienced in synchronizing the con- 
denscrs. Twirl each pulley to sce if it moves freely. 
If it does not move casily, rub the condenser shaft and 
pulley-bearing free from dirt and try again. If the 
pulley sticks, replace it or smooth off the condenser 
shaft with a fine grade of emery cloth. Also remove any 
burrs from the ends of the pulley bearing. 


Do not proceed further until the pulleys turn easily. 
If the difficulty is caused by a damaged condenser shaft, 
replace the group of condensers. 


BELTS 


(a) Each belt must be arranged with the eyelets (that 
clamp the two ends of the belt together) at the bottom 
of the belt loop. Each belt has two small holes, one to 
fit over one of the pins on the dial-condenser pulley 
and the other hole to fit over the pin on the pulley 
which that belt controls. 


Loosen screws in the outer condensers and move them 
toward the dial-condenser so the belts will fit easily 
over the pulleys. In moving condensers, hold them by 
the heavy frame of the stator plates. Never place any 
strain on the pulley, shaft, or rotary plates of the con- 
denser... 


(b) Models 30, 35, 37, 40, 41, 42, 48 and 50, Arrang- 
ing Belts 


First put an the belt that fits over the inner one of 
the two pins on the dial-condenser pulley and over the 
pulley of the third (right) condenser. 


Then put on the belt that fits over the outer one of 
the two pins on the dial-condenser pulley and over the 
pulley of the first (left) condenser. 


(c) Models 32, 33, 36 and 49, Arranging Belts 


First put on the belt that fits over the inner one of 
the two pins on the dial-condenser pulley and over the 
third pulley. 
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Then put on the belt that fits over the inner one of 
the two pins on the dial-condenser pulley (it will be on 
top of the first belt) and over the pulley of the fourth 
(right) condenser. 


Finally put on the belt that fits over the outer one of 
the two pins on the dial condenser pulley and over the 
pulley of the first (left) condenser. 


(d) Models 38 and 44, Arranging Belts 


First put on the belt that fits over the first (dial: 
condenser) and second pulleys, then the belt that fits 
over the first and third pulleys, and finally the belt that 
fits over the first and fourth pulleys. All three belts fi 
over the inner one of the two pins on the dial-condense 
pulley. 


ADJUSTING BELT TENSION 


Preliminary Procedure 


(a) See that the three screws holding dial-condense: 
to chassis are tight, and that the three screws in eact 
of the other variable condensers are slightly loosened 
Note that the holes through which these latter screw: 
pass are slotted, allowing the condenser to be movec 
horizontally a fraction of an inch toward or away fron 
the dial-condenser. Two pins projecting from the fron 
of the condenser fit into two horizontal slots and servi 
to keep the condenser properly aligned. Be certair 
that the condenser pins are in the slots and not jammec 
outside. (Models 30 (early type) and 32 have mouldec 
end-plate variable condensers and these do not have thi 
projecting pins.) 


(b) In Atwater Kent single-dial receivers havin; 
metal frame variable condensers, a hole is provided i 
the front of the chassis at the edge of each condenser 
The hole is placed on that side of the condenser whicl 
is nearest to the dial-condenser. The frame of the con 
denser partly covers the hole. By inserting the blad: 
of a screw driver (held in the left hand) in this hol 
and twisting the blade, the condenser may be movec 
away from the dial-condenser, thus tightening one belt 
When the condenser is moved to the point giving thi 
correct belt tension, keep the condenser in that positior 
and then, with another screw driver in the right hand 
tighten the three screws that hold the condenser to th 
chassis. 


In Models 30 (early type) and 32, both of which hav. 
moulded end-plate variable condensers, holes for movin; 
the condensers are not provided in the metal bracket o1 
which the condensers are mounted. In these sets th 
condensers may be moved with the fingers when adjust 
ing the belts. 


In four-condenser sets where two or three belts ar 
placed over each other, the tension of the under bel 
must be adjusted first and the upper belts must be slack 
If the upper belt is adjusted first, it will not be possibl 
to judge the tension of the lower belt. The correc 
order for adjusting belts in the different sets is give) 
below under separate headings for the various types o 
sets. 


(c) The screws must be tightened carefully so the 
condenser will not move and change the belt tension. 
If the condenser does move, causing the belt tension 
to change, loosen the three screws, readjust the tension, 


and again tighten the screws. 


Repeat, if necessary, 


until when the screws are tight, the tension is correct. 


Make the screws very tight. 


Models 30 (later type), 35, 37, 40, 41, 42, 48, 50 
and 52, Adjusting Belt Tension 


Adjust right-hand belt first. 


Insert the blade of a 


screw driver in the chassis hole at the left-hand edge of 
Twist the blade slowly, forcing 
the third condenser toward the right until the belt 
seems to have the correct tension, as judged by the 
finger, hold the condenser in that position and, with 
another screw driver, tighten the three screws. 


the third condenser. 


the left belt in the same general way. 


(c) above. 


Adjust 


See paragraph 


Models 38 and 44, Adjusting Belt Tension 


First adjust tension of belt that passes over pulleys 
of dial-condenser and second condenser. Then adjust 
belt passing over pulleys of dial-condenser and the third 
condenser, judging the tension by pressing down on this 
belt between the second and third pulleys. Finally 
adjust tension of belt passing over pulleys of dial-con- 
denser and the right-hand condenser, judging the ten- 
sion by pressing down on this belt between the third 
and fourth pulleys. See paragraph (c) above. 


Models 32, 33, 36 and 49, Adjusting Belt Tension 


First adjust belt passing over pulleys of dial-condenser 
and third condenser. Then adjust belt passing over 
pulleys of dial-condenser and fourth condenser, judging 
tension by pressing down on this belt between the third 
and fourth pulleys. Finally adjust left-hand belt. See 
paragraph (c) above. 


Part Numbers of Pulleys and Belts 


(Refer to Illustrations for Identification and Arrangement of Pulleys and Belts) 


MODEL OF SET 


30 


(Molded end-plate  vari- 


able condensers.) 


3O) oe eee ciiclen Omit 
metal frame variable 
densers). 


33, 36 and 49 


40-42-52 


with 
cou- 


| 
—— 
| 
| 
| 


8146 
(Long) 


8146 


8963 
(Short) 


8146 


8963 


13675 
(Short) 


BELTS 


“BR” 


7965 


8136 
(Short) 


8146 


8964 


| - (Long) 


8146 


13483 
(Short) 


Cy Gia: 


8282 
(Long) 


13264 
(Extra 
Long) 


8964 
(Long) 


PULLEYS 
| 
L No.2. ake Nae 2 No. 3 
9168 9169 9168 
9168 9169 9168 
! | : 
9168 9160 " ) 5 916S4ur | 
| | i 
| Peers Serer ee ; 
| SORT ia A 13263 
‘(Identified | (Identified by one 
i, by.two.. to thoi through 
| y tw One g 
9169 | 9168 | holes | side and letter 
| | through “E” stamped in- 
| side). | __ side.) 
9168. | 9169) 1% 9168. |<: 
| : | a 
9168 9169 | 9168 | 9171 
! 
9168 9169 9168 
9169 9168 9171 13263 


PULLEY NO 1 BELT CA’ PULLEY NO, 2 BELT ‘B PULLEY NO. 3 


Fic. 93. View or 37 Cuassis, SHowinc How Putttys anp Betts are Mountep. The same arrangement is used in Models 
30, 35, 40, 41, 42, 48 50 and 52. 


NO: } RF 7 NO. 22. FT NO.3R.F T NO 4R.F. T, 


PULLEY NO. 1 BELT ‘A’ PULLEY NO. 2 BELT ‘B PULLEY NO.3 BELT‘C’ PULLEY NO 4 


Fic. 94. Front Vrew or Mover 32 Sun-Panrt AssemBiy. The same arrangement of pulleys and belts is used on Models 33, 
36 and 49, except that the dial-condenser pulley is usually placed with the hollow side toward the condenser. 


NOIR NOD2 Rake, NO. 3 R. F. T NO. 4R. F. T 


PULLEY NO. 1 BELT ‘A’ PULLEY NO. 2 BELT ‘B PULLEY NO. 3 BELT ‘C PULLEY NO. 4 


Fic. 95. Front View or Montz, 38 Cuassis. The pulleys and belts on Model 44 are arranged in a similar manner. 
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SECTION XII 
Model 41 Direct Current Receiver 


General Description 


The Model 41 is a seven tube receiver similar in 
appearance to Model 40, but designed to operate on 
110 volts Direct Current (D.C.). The power unit and 
filament circuits are therefore quite different from those 
in the A. C. sets, and owing to the low maximum voltage 
available for plate supply, the audio frequency circuit 
is arranged differently from that in the battery type and 
A. C. electric sets. 


Since the power supply for this set is direct current, 
and D.C. type tubes are used throughout, the function 
of the power unit is simply to act as a filter to smooth 
out the current as received from the original source, and 
reduce and distribute it as necessary for the plate and 
filament supply of the tubes. 


As will be noted from the simplified diagram (Fig. 
96), the power unit consists of the following parts: 


(a) 2 R. F. Chokes, one in each side of line. 

(b) 2 A. F. Filter Chokes connected in series in posi- 
tive side of line. 

(c) 3 Fixed Condensers connected across line at points 
between the series of choke coils. 

(d) A Series Resistor, mounted on outside of power 

unit at one end, and connected in series with 

one side of the D.C. line. The purpose of this 

resistor is to reduce the line voltage to a value 


such that, when all the tube filaments are con-. 


nected in series across the line, each will receive 
approximately its rated voltage. 

(e) Output choke, through which the filtered posi- 
tive voltage is applied to the plates of the two 
last audio tubes. 

(f) Detector plate voltage resistor. This is mounted 
along with the R.F. chokes (a) on the lower 
side of the power unit panel assembly. 


It will be noted that the audio amplifier tubes receive 
practically the full line voltage as their plate supply, 
except that there is a slight drop in voltage in passing 
through the filter system. 


No.2 AFT. 


SPEAKER 
POSTS. 


OUTPUT CHOKE. 


< 
m 
r 
é 
° 
& 


+B, tst A.F- 


+B, 2nd A..F 


Fic. 97. ScuHematic DraGRAM OF THE “DouBLeE Avupio” 2ND 
A.F. Stace 1n Mopev 41. ; 


The series resistor reduces the 110-volt supply to 35 
volts, and this 35 volts is applied to the terminals of the 
filament circuit of the set, which includes the filaments 
of all the seven tubes in series. Since in accordance 
with a fundamental law of electricity this voltage is 
divided among the filaments, each receives approximately 
5 volts. To further equalize the voltage on the tubes, 
shunt resistors are connected across some of the tube 
filaments. Without these resistors, the tubes at the 
negative end of the series would receive the highest 
voltage, due to the cumulative addition of the plate 
currents. 


The audio amplifier system used on the Model 41 is 
somewhat different from that used on previous models. 
The first stage of audio is the same, but the second stage 
consists of two of the 171-A type tubes arranged with 
a double secondary audio transformer, as shown in the 
diagram, Fig. 97. The additional tube socket required 
is mounted on the outside of the right hand end of the 
power unit. 


(Continued on page 94.) 
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Fic. 96. Srmpurrrep DracrAM oF Power Unit anp FitamMent Circuit 1n Monet 41 REcerver. 
Tubes of the 112-A type are used in all sockets except 2A and 2Aa. 
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Continuity Test Table and Chart—Model 41 D.C. Set 


Cable Panel from Power Unit. 


_ (For + Following 7 Tests, Remove 


Correct | 
TEST FROM 
| Reading | 
“Each cable lead end | Full 
to corresponding sold- 
ered cable connection | 
under set (except yel- | 
low, and black-red | | 
tracer). ye 2 
GROUND POST to 
Metal Chassis. Fuil 
Black. None 
White. None 
Black-Red Tracer. None 
Yellow. None 
+FD ° None 
—F3R None 
Stator Each Var. Cond. None 


Top Cont. of Vol. Cont. 
Antenna Terminal. 
(Turn Volume Knob.) 
Center (Tap) Contact 
On Ant. Coup. Trans. 


Nearly Full 


Smooth and 
Nearly Full 


None 


WRONG READING INDICATES 


Open in cable or connection. 


Colors Refer to Cable Leads) 


Open connection. 
Shorted R.F. by-pass condenser, 
fil. circuit, or grounded A.F. grid. circuit. 
Shorted R.F. by-pass condenser, or grounded 
R.F.-Ist A.F. plate circuit. 


Grounded secondary No. 2 A.F.T. 


Grounded detector plate circuit. 


Shorted R.F, by-pass condenser. 
Shorted variable condenser. 
Open resistance unit in volume control. 


No 


reading—open res. 


winding. 


grounded 


| Shorted detector filament condenser. 


Erratic 


reading—damaged winding or slider. 


Shorted volume control condenser. 


BLACK to 
Red-White Tracer. 


nll 
4+F1A 
—F2A 
+F2A 
—F2R 
GiR 
GeR 


Pog GlAaGeh ss 
YELLOW to} a 


WHITE to 
PIR 
P2R, P3R 
PIA 
OTHER TESTS 
+FIR to —F1A 
+F2R to —F3R 
+F3R to —FD 
G3R to —F3R 


» 


to GD 
+FED 


Stator of 
Det. Var. Cond. J 


Nore. —The ‘readings vary somewhat, t depending on the resistance of the meter. 


ANTENNA COUPLING 
TRANSFORMER 
(ON \! OP) ; 


Nearly Full 


Full 


Nearly Full | 
Nearly Full | 


Nearly Full 
Partial 


Partial 7 
Partial 


| Nearly Full | 
- | Nearly Full | 


None | 


Partial 
Fall 
Partial 


Full 

Full 

Fuli 
Partial 


None 
Full 


BOTTOM 


NO. 1 RET. 


IR, 


2R 


Open filament shunt resistor. 

| Open ist R.F. grid bias resistor. 
Open between +F1A and contact No. 2. 
Open connection between +F1A and —F2A. 
Open between +F2A and contact No. 3. 
Open between —F2R and contact No. 4. 
Open antenna coupling transformer. 
None—Open secondary No. 1 R.F.T. or open 


No. 


_None—Open secondary No. 1, 


1 grid resistor. 


20h Fil: 


None—Open primary No. 1 ABT. 


Shorted phone condenser. 


Open primary No. 1 R.F.T. 
| Open primary No. 2, 3 R.F.T. 
None—Open primary No. BN. Fee ani 


Open connection. 
Open connection. 
Open connection, 
None—Open secondary No. 2 R.F.T. or open 


~No. 


2 grid resistor. 


Shorted grid condenser. 
Open secondary No. 3 R.F.T._ 


NO, 7 RFT. 


CONDENSERS 


3K 


PRE, FILAMENT AND 
PLATE CIRCUIT BY PASS 


NO? 


GRIO LEAW 
(ON FOP) 


NO, 3 R.E-T. 


Fic. 99. Trestine Crrart ror Moper 41. 
(Note that the filament contacts of sockets 1-R and 2-A are reversed from the usual polarity.) 
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VOLUME CONTROL NE 
DEP FIL, WY PASS ~ 
CONDENSERS 


CONTACT | vA) 


c ontac Tv ie ot ay irutes 
NO NO. 3 
o 
' ’ } 
I 
‘ 


REMARKS and FURTHER | 
POSSIBILITIES 


Examine cable for broken leads 
and short circuits. Repair or re- 
place cable if necessary. 


Examine lead from volume control 
to metal chassis. 
NOTE.—If a by-pass condenser 
is thought to be defective, unsolder 
its lead from rest of circuit and 


| test condenser separately. 


Or grounded R. F. grid.-fil. circuit. 


Green (or black) covered wire. 


Full-Shorted grid circuit or resistor. 


Full—Shorted secondary. 


Full—Shorted primary. 


Or open lst R.F. plate resistor. 


Full shorted ‘primary. — 


Full—Shorted grid circuit. 
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—_—— 
RED-GREEN 


ON 180d YAHVSdS 


UWL Q3¥-YoVIe 
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BIACK-GREEN TR. 
(FROM SPEAKER POST No.1) 
CONNECTS TO OUTPUT NO. 


"SL LINM Moda 


BLACK 
(FROM CONTACT NO. 1) 
CONNECTS TO —A 
REO-WHITE TR 


(FROM CONTACT NO. 4) 
CONNECTS TO @¢F2Aa 
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Fic. 100. Wruernc Diacram oF Moper 41. 
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RED— GREEN TR. 
(FROM SPEAKER_POST No.2) 
CONNECTS TO OUTPUT NO.2 


. 


RED 
(FROM +FO) 
CONNECTS TO +A 


BLACK-WHITE TR 
FROM +F2A) 
CONNECTS TO -F2AQ 


BIACK-RED TR. 


(FROM SEC. NO. 2A.FT) 
CONNECTS TO G2Aq. 


HITE 
+8, RA-1stT AF 


2 
25 


Due to the comparatively low plate voltage available 
(approximately 90 volts after filtering) two stages 
of straight audio amplification connected in standard 
fashion, would not provide sufficient undistorted output 
volume. The use of two tubes in this 2nd A. F. “double 
audio” arrangement causes the available undistorted 
volume to be equal to that of the A.C. sets, although 
the plate voltage is much lower. 


Special Notes on Installation 


The service man should be familiar with several 
special points which must be observed in connection 
with the satisfactory installation of Model 41. 


REVERSING PLUG: If the set does not operate 
when first installed (although the tubes light), reverse 
the two-pronged plug into the electric socket, so that 
the current flows in the proper direction. 


USING COUNTERPOISE: In some cases where an 
unpleasant hum is experienced in reception, this can be 
overcome by the use of a “counterpoise’’ instead of a 
ground connection. A counterpoise consists of a length 
of insulated wire connected to the ground post of the 
set, the other end being open. This wire can be strung 
in any convenient manner, preferably in a straight line, 
or nearly so. 


DETECTOR CAP: The metal cap furnished with 
the set (in small envelope) should be placed over the 
detector tube, which is fourth from left. This will pre- 
vent microphonic noises, such as a howl or hum. 


( 


TO STATOR OF 


Removing Chassis from Cabinet 
Replacing Variable Condensers 


Instructions for removing the chassis from cabinet 
and for replacing the group of variable condensers are 
the same as given on page 63 for Model 42. 


Replacing R. F. Amplifier Assembly 


If one R. F. transformer is defective, replace the R. F. 
amplifier assembly, an illustration of which is shown in 
Pigeoa, 

Procedure: Remove chassis from cabinet. Unsolder 
four leads from by-pass condensers, and filament leads 
at filament contacts —F1A and —FD. Unsolder lead 
from the secondary of No. 3 R. F. T. at filament contact 
+FD. Loosen lower nut on rear of each variable con- 
denser and remove the secondary lead lugs. -Unsolder 
green (or black) insulated resistance wire from —FIR 
and unsolder blue lead from —F2R. Unsolder white 
cable lead and yellow lead of No. 2 A. F. T. from the 
exposed section of the +B, R.F lead at the right hand 
end of the R. F. assembly. Unsolder leads to contacts 
“A” and “B” on R.F. plate circuit resistor. Unsolder 
black lead from antenna coupling transformer at GIR 
and unsolder leads from grid resistors at contacts G2R 
and G3R. 


Unscrew four bolts holding the assembly and the 1st 
R. F. series plate resistor strip, th. : remove the assembly, 
Reassemble with replacement K. F. amplifier, reversing 


above procedure. Replace the Ist R. F. resistor mount- 
ing strip. 


SOLDER GREEN (OR SOLDER BLUE TO STATOR TO STATOR OF 
LEFT HAND BLACK) COVERED LEAD FROM OF CENTRE RIGHT HAND 
VAR. COND. RES. LEAD FROM CONTACT NO.4 VAR COND. VAR. COND. 
CONTACT NO.1 TO TO THIS TO-FLA 
THIS POINT (-F1R) POINT (-F 2 R) 
TO-FD 
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i.e oot ri ment YEL. LEAD OF 
alee az ne i a” NO. 2 A. EF T.1O 
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opt NH im, “| . ae: We 
ae 
(5 Dg TO +FD 


TO CONTACT “A® NO.1R. FT. 


TO CONTACT "By NO. 2K. FT 
ON IST R.F ON IST R. F 

SERIES PLATE SERIES PLATE 

CIR. RESISTOR RESISTOR 


NO.3RE.T 
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Voltage Test Table 
ATWATER KENT DIRECT CURRENT RECEIVERS 


All Measurements Made While Set Is in Operation 
Use high-resistance D. C. Voltmeter$ 


APPROXIMATE 


Voltage at Power Unit Panel Assembly. VOLTAGE 
Models 41-51 

—A to +A. 5 

—A to +B, R.F.-lst A.F. a v. 

—A to +B, Detector. 60 V. 

—A to Output No. 1. 95 V. 

-——-A to Output No. 2. | 95 V. 


Filament Voltage at Set.* | 
—F1R to +F1R (Ist R.F. Filament). 4.8 V 
—F2R to +F2R (2nd R.F. Filament). 4.9 V. 
—F3R to +F3R (8rd R.F. Filament). 4.6 V. 
—FD to+FD (Detector Filament). 4.6 V. 

4.9 V 

4.8 V 


—F1A to +F1A (Ist A.F. Filament). 
—F2A to +F2A (2nd A.F. Filament). 


Grid Bias at Set.* | 
=—FIR to GlR dst RF. Bias). | 
| 
| 


—PLiASto GlAY Gist ACES Bias). 
—F2A to G2A (2nd A.F. Bias). 


Plate Voltage at Set.* 


—F to P (Plate Voltage). 


~—-FIR to PIR (st KF. Plate). | 60 V 
—F2R to P2R (2nd R.F. Plate). 65 V 
—-F3R to P3R (3rd R.E. Plate). 65 V 
—FD to PD (Detector Plate). | 24 Vz 
—FiA to PIA (list A.F. Plate). 81 V. 
—F2A to P2A (2nd A.F. Plate). | 81 V. 
Voltage at 2nd A.F. Tube on Power Unit.* | 
—F to +F (Filament Voltage). | 4.8 V. 
—F to G (Grid Bias Voltage). Orie 
| 85 V. 


* Contact made through socket eyelets. +The readings in the table were taken with a Weston No. 489 (0—50—250) voltmeter. 
Other types of voltmeters may give slightly different values. 


ee we 


Model 51. The Model 41 receiver is also manufactured in a thirty-inch high metal cabinet like that of Model 
52. This receiver is known as Model 51. The chassis is identical with Model 41, except that the shielded antenna 
lead is not used—instead, two twenty-foot leads are furnished for connection to the regular antenna and ground. 
The speaker in‘ Model 51 is the same as in Model 52—service instructions for this type speaker are given on page 83. 
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Power Unit in Direct Current Recetvers 


General Information Replacing Sealed Power Unit Container 

A simplified circuit diagram of the power unit used Remove the lid of unit and the filament series re- 
in the Atwater Kent Model 41 direct current receiver sistor. Unsolder leads from sealed container at panel 
is shown in Fig. 96. A wiring diagram of one of the assembly. Unsolder four leads from tube socket con- 
first units of this type is shown in Fig. 103. Slight tacts and the two primary winding leads where one 
modifications were made subsequently in order to im- connects to the toggle switch and the other connects to 
prove the reliability of the unit. The modified arrange- one side of the 110-volt supply cable. 


ments are shown in Figs. 101 and 105. 

Remove two screws holding socket to angle bracket 
and remove socket. Pull the power-unit cable leads up 
through the hole in tube socket angle-bracket and 
pull the red-green tracer lead and the primary winding 


A socket for one of the 2nd A. F. amplifying tubes - 
is mounted at the nght hand end of the power unit. 
A filament series resistor (similar in appearance to the 
regulating resistor in A.C. power units) is mounted at 


Maite ; leads up through the cable covering. Remove the panel 

the left hand end of the unit. assembly with attached power-unit cable leads. (In the 
Instructions for removing the power unit from cabinet early type of unit shown in Fig. 103, the primary wind- 
are similar to those given on page 69 for Model 42 unit. ing leads are not brought through the power unit cable.) 


Reassemble with replacement sealed container, re- 


eet versing the above procedure. Note that the red-green 
esting tracer lead and the primary winding leads from the re- 

Apply the continuity tests given in the table on this placement sealed container should be brought through 
page. If the tests indicate that the filament series re- the power-unit cable. This may be accomplished with 
sistor, detector plate circuit resistor or one of the R. F. the aid of a piece of bus-bar, hooked at one end, by 
choke coils is defective, it may be replaced. If anything pushing the bus-bar up through the cable from the 
is defective in the A.F. filter chokes or condensers, socket end, fastening the lead to the hook, and pulling 
which are sealed in the metal container, a new sealed the bus-bar back again, thus drawing the lead through 
container should be substituted. the cable covering. 


Note.—In servicing or assembling the direct current power unit, make certain that the R. F. choke coil contacts do not 
make accidental connection with any of the terminals on the panel assembly. 


- Continuity Test Table for Direct Current Type Power Unit 
For Following Tests, Remove Cable Panel from Power Unit 


TEST FROM | Correct | WRONG READING INDICATES REMARKS and FURTHER 
ee eee Reading | Maas ve POSSIBILITIES 
Each Socket Contact to Full | Open in lead or connection. : 


Corresponding Ter- 


minal on Panel. 
Test Across Contacts | 
on Each R.F, Choke. Full Open R.F. choke. 
+B R.F.-1st A.F. to 
+110 Volt Input. Nearly Full | None—Open filter choke or connection. 
+B Detector. Partial* None—Open detector plate circuit resistor. | Nearly Full—Shorted detector by- 
pass condenser. 
+A Nearly Full | None—Open filament series resistor. Examine resistor carefully to see if 
—A None Shorted filter condenser or shorted pos. cir. it is open, shorted, or damaged 
Output No- 1. Nearly Full | None—Open output choke or connection. AEM 
Output No. 2. Nearly Full | None—Open output choke or connection. 
—A to —110 Volt Full Open connection in negative line. ny 
bt lnpities, eh eee ns eee ees 
Exposed Edge of Metal Examine power unit wiring for ex- 
Container to ternal grounds. If ground is 
SSA NEA Nowe Grogndedicircait internal, replace the. sealed con- 
pairs 2 Fs ie eur eL ee Ee : : ____tainer. 


* If using a low-resistance testing voltmeter, this reading will be “small.” 
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Nore.—Complete direct current power units of the Ist, 2nd and 3rd type are interchangable in Model 41 receiver. 
Only the 3rd type is supplied as replacement. 
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Figure 6. A rear view of the electromagnetic speak- 
er, mounted just above the Model 40 receiver. 


(Atwater Kent Model 40, continued) 
Cross, the NBC Symphony under Arturo Tosca- 
nini, and the Sunday afternoon concerts by the 
New York Philharmonic. She remembers that the 
December 7, 1941, Philharmonic broadcast was 
interrupted with the news of Pearl Harbor. 

With so many different programs on the air, it 
was inevitable that conflicting interests would de- 
velop, and so eventually two more radios entered 
our home. One was a late 1930s, white Bakelite, 
Firestone table model, which allowed my sister to 
enjoy her classical music programs in the privacy 
of her own room. The other was a 5-tube AC-DC kit 
from Allied that | built as a 1941 Christmas present 
for my mother. This immediately became her kitch- 
en radio and also a mainstay, as she did the ironing 
for a family of eight. 

The Atwater Kent Model 40 continued to serve 
faithfully in our home until 1984, when my mother 
could no longer live alone and maintain the place. 
| still have visions of her, as, for decades, she 
ritually dusted and polished every inch of the 
ornate cabinet. Thanks to her loving care, the 
Pooley cabinet still looks as if it just came out of 
the showroom. 

We were not a well-to-do family, and | still 
wonder how my folks with four kids at the time 
could have afforded this radio, A Pooley ad in A 
Blast From the Past, page 22, states “The new 
Pooley — Model 7500 — Spanish 
Chest Radio Cabinet. Price, with 
card and pipe racks, but without 

receiving set or speaker. $105.” 

The cabinet houses the Mod- 
el 40 Atwater Kent metal “bread- 
box” radio which is easily re- 
moved, dial panel and all by slid- 
ing it out of the cabinet, as shown 
in Figure 5. Figure 6 shows a 
rear view of the electromagnetic 
speaker, mounted directly above 
the AK 40. An ad from Alan Dou- 
glas’ Volume 1 of Radio Manu- hie aik 

facturers of the 1920’s declares, 
“Model 40 - AC. A powerful, com- 


Figure 7. The pu 


Mr. Atwater Kent says: - 

“The new line of Pooley Radio Cabi- 
nets is certainly very interesting and 
should appeal to all those who want the 
highest type of modern radio furniture. 


“For this reason, I heartily approve of 
their use with Atwater Kent Radio of 
1928-29.” 

(Signed) 
A. Atwater Kent 


tubes and 1 rectifying tube. Without tubes. $77.” 

Considering the cost of the cabinet at $105, 
the radio at $77, and the tubes and speaker at an 
estimated $50, the total price, not including the 
antenna installation, comes to approximately 
$232. In 1928, that was a lot of money for an 
itinerant grocer with a growing family. My brother 
speculates that Dad, always a frugal business- 
man, probably made a good deal with a supplier 
or customer in financial difficulty. 

Of course, the sentimental value of this set 69 
years later is priceless. But what, out of curiosity, 
will the cash value of this radio be in the year 
2028, when it will be 100 years old? Already this 
radio has been in our family for three genera- 
tions. Hopefully, on its 100th birthday, it will still 
be in our family to be treasured and enjoyed by 
the next generation of proud owners. 

This radio is now understandably the focal 
point of my modest collection. Not surprisingly, it 
has also influenced my tastes in radio collecting. 
The majority of my radios from breadboard to 
tombstones and cathedrals are — you guessed it 
— Atwater Kents. Not to mention AK horns, ser- 
vice manuals, AK advertising, including an AK 
advertising whistle, and a cookie jar that resem- 
bles an Atwater Kent Model 84 cathedral radio. 


RESTORATION OF THE ATWATER KENT 
MODEL 40 


The Atwater Kent Model 40 was a workhorse. 
For a dozen years or so, this was the only radio in 
our home. Yet, during my childhood and early 
teen years, | recall only two occasions when the 
Model 40 failed us. 

Those were the days of radio service house 


PULLEY NO 


BELEB PULLEY NOY 


lley and belt arrangement for the Model 40 and other 


pact, all electric receiver in a__ sets in the “breadbox” series from the Atwater Kent service manual. 


satin-finished shielding cabinet. Note the pins 


Full vision dial. Uses six AC 


at the top of the center and the right-hand pulleys used 
to engage the drive belts. 


calls. | can still envision the ra- 
dio repairman entering the 
house with his impressive tube 
caddy and test instruments. On 
both house calls the repairs were 
minimal. The first visit required 
a tube replacement. On the sec- 
ond visit a few years later, it was 
necessary to splice a broken 
copper drive belt which, with one 
other belt, synchronized three 
variable tuning condensers. 

In recent months, with the 
writing of this article and in plan- 
ning an exhibit of my collection 
at the local historical society museum, | found the 
motivation to restore the family:heirloom to oper- 
ating condition. Not surprisingly the needed re- 
pairs were relatively minor. In testing the 7 tubes 
(Types 226, 1st RF; 226, 2nd RF; 226, 3rd RF; 
227, detector; 226, 1st AF; 171A, 2nd AF; and 
280, rectifier), only the 1st RF tube (Type 226) 
needed replacement. 

Having set my trusty variac at low voltage, | 
turned the radio on, gradually increasing the volt- 
age. At 120v AC the set was drawing about % 
amp, a reassuring level that indicated the power 
supply was OK. But there was no sound. A quick 
continuity check showed that both wires leading 
from the speaker to the chassis were broken 
where they were attached to the phone tips. With 
these repaired, it was rewarding to hear some 
noises from the speaker, but most of the noise 
came from the very scratchy volume control. The 
simple process of removing the volume control 
and spraying the wiper of the rheostat with con- 
tact cleaner practically eliminated the scratching 
problem. 

However, reception left much to be desired, 
with only one or two stations being received. | 
recalled that one of the dial-drive belts had been 
spliced years ago, so | thought at first that this 
belt had broken again, thus causing the three 
variable condensers to be unsynchronized. For- 
tunately, the belt was not broken, but it was very 
loose, causing the belt to override the pins which 
project from the center and right-hand poullies, 
shown in Figure 7. 

The question now became how to tighten the 
tension of this loose drive belt. Fortunately, my 
Atwatéj Kent Service Manual and Parts List gives 
precise, if primitive, step-by-step instructions for 
tightening belt tension, as noted in the following 
paragraphs. The first paragraph gives “generic” 
instructions, while the second paragraph provides 
more specific instructions for the Model 40. 


ADJUSTING BELT TENSION 


“In Atwater Kent single-dial receivers having 
metal frame variable condensers, a hole is pro- 
vided in the front of the chassis at the edge of 
each condenser. The hole is placed on that side 
of the condenser which is nearest to the dial- 
condenser. The frame of the condenser partly 
covers the hole. By inserting the blade of a screw 
driver (held in the left hand) in this hole and 
twisting the blade, the condenser may be moved 
away from the dial-condenser, thus tightening 


‘A 


i; 


dren 1 Te er: s mee 


Figure 8. The upper portion of the photo shows both copper belts in 
place. These belts are properly seated over the pins on the pulleys of the 
three variable condensers in the lower portion of the photo. Note the old 
solder splice, still intact, on the bottom belt, in the center of the photo. 


one belt. When the condenser is moved to the 
point giving the correct belt tension, keep the 
condenser in that position, and then with another 
screwdriver in the right hand, tighten the three 
screws that hold the condenser to the chassis.” 

For the Model 40, “Adjust the right-hand belt 
first. Insert the blade of a screw driver in the chas- 
sis hole at the left-hand edge of the third condens- 
er. Twist the blade slowly, forcing the third con- 
denser toward the right until the belt seems to have 
the correct tension, as judged by the finger. Hold 
the condenser in that position, and with another 
screw driver, tighten the three screws. Adjust the 
left belt in the same general way.” 

Following these basic instructions, | adjusted the 
belt tension in a matter of minutes, with much im- 
proved reception. Figure 8 shows the two copper 
belts, with the proper tension to provide synchro- 
nous tuning of all three variable capacitors. 

Since | already had the chassis out of its metal 
case (the Service Manual and Parts List also 
includes directions for removal of the chassis), | 
decided to do a little preventive maintenance by 
replacing the RF filament and plate circuit bypass 
condensers within the flat metal multicapacitor 
can bolted to the chassis. With this done, the set 
was reinstalled in its elegant cabinet, once again 
the focal point of my collection, in the best histor- 
ical and nostalgic sense. 

Now all! needis a time-warp 100-foot-long, 40- 
foot-high antenna to pullin the same stations and 
programs my family listened to so long ago! 
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(Dick Desjarlais, Dick’s Radio Days, Box 629, 
Littleton, MA 01460) 


Dick Desjarlais is on the staff of A.R.C. His 
interest in radio began at age 14 when he was an 
apprentice in a radio repair shop. In World War II, 
Dick served as a Sonar Technician in the Pacific 
Theatre. His radio interest renewed itself when he 
retired from school administration, and since 1987, 
he has been an active collector and dealer. 
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ATWATER 
RADIO 
SERVICE MANUAL 


The following pages have been prepared with 
the idea of enabling the Atwater Kent Radio 
Dealer to more thoroughly understand the pro- 
duct he is engaged in merchandising, and to more 
readily locate and correct any condition which 
might interfere with the proper functioning 
thereof. 
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INTRODUCTION 


1. Purpose of Service Manual 

The object of the Service Manual is to assist the 
retailer of Atwater Kent radio products in giving prompt 
and efficient service to the consumer-owner. Since in 
accordance with our Radio Service Policy, service on 
Atwater Kent radio products is to be handled by 
Atwater Kent dealers and distributors only, this publi- 
cation should be considered confidential and except in 
special cases, is furnished only to regularly appointed 
outlets of Atwater Kent radio merchandise. 


2. Importance of Service 

Service has “come into its own” during the past few 
years and its importance is continually becoming more 
widely recognized. The value of prompt and courteous 
service by the dealer cannot be overemphasized. Serv- 
ice is closely linked with sales—in fact the one depends 
on the other. The radio dealer who has foresight will 
build for the future by maintaining a neat and efficient 
repair department and employing a competent service 
personnel consistent with the size of his organization. 
There is no better step toward building good-will for 
Atwater Kent products in his immediate locality. 


3. Dealer Service Procedure 

The dealer who has a reasonably wel! equipped service 
shop will find that he is in a position to handle the 
servicing of practically any set which comes to him for 
repair, since the bulk of repairs will not be of a difficult 
nature. 


In the event that he is unable to perform a certain 
repair, the set or unit should be returned to his local 
distributor, who maintains a complete service depart- 
ment similar to that of the factory. The distributor 
will furnish his dealers with complete instructions for 
return of material, such as making out of return report 
blanks and other routine in connection with the handling 
of service matters. 


4, Dealer’s Parts Stock 


We strongly urge that every dealer carry in stock a 
supply of such repair parts as may be most commonly 
required for the more popular types of Atwater Kent 
sets and speakers. This will eliminate the possibility of 
a dissatisfied customer, resulting from the delay neces- 
sarily involved in ordering a part from the distributor. 


Newly appointed dealers should consult their dis- 
tributor regarding a suitable initial stock to be carried. 


Repair parts must be purchased from the distributor. 
No parts are sold direct from factory to dealer. 


5. Repair Charges—Warranty Repairs 

The charge on a repair job for the consumer, on a 
set beyond the warranty, may be based on the con- 
sumer price of the repair parts used, plus a charge for 
the time required, at a definite rate per hour. The 
time charge will cover the time consumed in testing the 
set when repaired, and in calling for and delivering the 
set, if this is done. 


Our factory warranty on new products, involves the 
replacement of parts defective in workmanship or mate- 


rial, and covers a reasonable length of time. Our dis- 
ributors are notified by bulletin when certain models 
pass beyond the warranty period, so that in case of 
doubt, definite information can always be obtained from 
the distributor, as to whether a warranty adjustment is 
in order on a certain model. 

In many cases the dealer will find it of advantage to 
adopt a wnitten “Service Agreement” with the con- 
sumer, whereby a charge is made for service calls and 
repair work after a certain Iength of time. This will 
protect both dealer and consumer. 


6. Service Policy 


A complete printed “Service Policy,” definitely out- 
lining the factory’s plan on service matters, is sent once 
a year to our distributors, and such information from 
this as is required by the dealer will be passed on to 
him by the distributor. A definite understanding be- 
tween dealer and distributor on all matters pertaining 
to service will be the means of preventing much conflict 
and controversy. It cannot be too strongly urged that 
all instructions from the distributor be carefully fol- 
lowed, so that complete co-operation will exist. Written 
instructions, such as bulletins, etc., should be kept handy 
in a loose-leaf note book. 


7. Service Literature 

The dealer will do well to keep readily available, ALL 
literature pertaining to service which comes into his 
place of business. In addition to the bulletins from 
your distributor, the factory has a special “Dealer Bul- 
letin Service” which contains various suggestions and 
ideas along service lines. 

There are several excellent monthly radio trade pub- 
lications which are invaluable to the retail dealer, both 
from a sales and service standpwint. We believe the 
small price of annual subscription to several of these 
magazines will be more than repaid by the excellent 
information and ideas they contain. 

Two or three good text books on radio will also not 
be out of place on the dealer’s book shelf. An easily 
understandable book on the theory of radio and a prac- 
tical book on general radio service and repairing are 
suggested. . 


8. Factory Service Course 

One of the best ways in which the recognized Atwater 
Kent dealer (or his service man) can familiarize him- 
self more completely with the correct methods of serv- 
icing Atwater Kent radio products, is to spend a week 
or two in our factory Service Department. We have 
mapped out a “Course” of training to be followed in 
this work, which completely covers the various steps in 
repairing, assembling, and testing all models of our Sets, 
Speakers, and Power Units. 

The “Service Course” takes from one to three weeks 
depending on the ability of the individual. There is 
no charge for the instructions, but the dealer will nat- 
urally furnish the transportation and living expenses 
connected with this visit to Philade!phia. A letter of 
introduction from the local distributor is required and 
must be presented at the factory for identincation 
purposes. 


SECTION I 
THEORY OF RADIO BROADCAST RECEIVERS 


Knowledge of Theory Essential 

While the primary purpose of the Service Manual is 
to instruct the dealer in the testing and repairing of 
Atwater Kent receiving sets, we believe that an under- 
standing of the fundamental principles of radio and a 
knowledge of how our sets function will enable him to 
perform this work more intelligently. It is, of course, 
essential to know what to do to correct troubles, but a 
knowledge of the theory and functioning of the various 
units of the set will enable the repairman to locate the 
trouble more readily. If an unusual condition arises in 
a set, a repairman without a knowledge of the principles 
involved, can correct the trouble by “hit-or-miss” 
methods only. The service man who has this funda- 
mental knowledge can analyze the condition and then 
determine the remedy. 


Fundamental Principles of Electricity Ap- 
plied to Radio 


Radio is based on electricity and a few of the ele- 
mentary conceptions of its fundamental principles should 
be understood before going further. Electricity shows 
many characteristics of a fluid such as water, but unlike 
water, it apparently has no substance, and its presence 
can be determined only by the effect. Its force, quantity 
and other properties, however, can be determined and 
measured by electrical instruments. 

In the pipe line shown in Fig. 1, there is a complete 
circuit of water which is flowing through the pipes as a 
result of the force exerted by the pump. The left-hand 
sketch is a diagram of an electrical circuit in which the 
electricity is flowing as a result of the force exerted by 
she batteries. There is a definite amount of water flow- 
ing in the pipe line and there is likewise a definite 
amount of electricity flowing in the electrical circuit. 


Fic. 1. Comparison of Evecrric Current with WATER. 


The quantity of electricity flowing is measured in units 
called amperes. 

The water has ertain pressure forcing it through 
the circuit. The e¢!-ctrical circuit likewise has a definite 
pressure, which is measured in units called volts. In the 
water circuit there is a certain amount of resistance due 
to the friction offered to the water by the sides of the 
pipe. This resistance is obviously greater in a small pipe 
than in a large one. The electrical circuit likewise has a 
resistance depending upon the gauge of the wire, its 


length and the material of which it is made. Electrical 
resistance is measured in units called ohms. 


In the diagram shown in Fig. 1, the water and elec- 
tricity flow in one direction only. This type of electrical 
current and all currents produced by batteries is known 
as direct current. 


Alternating Current 

Alternating current may be compared to the sort of 
water flow illustrated in Fig. 2. Instead of being forced 
continuously in one direction by a pump, it is pushed 
first in one direction and then the other by the piston 
“Pp.” If the rate at which the piston moves back and 
forth is constant, it corresponds to the frequency of an 
alternating current, which is generally expressed in 
“cycles” per second. 
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Fic, 2. ALTERNATING CURRENT IS SIMILAR To ALTERNATING 
Water FLow. 


The diagram (Fig 2) is a graphical representation of 
alternating current. The current is built up to a certain 
voltage in one direction, falls back to zero voltage, builds 
up an equal voltage in the other direction, and again 
returns to zero. The two directions are known as posi- 
tive and negative, and alternating current consists of a 
series of such alternations in direction, expressed in 
cycles per second. In the case of “radio” frequency 
currents, these alternations are very rapid, the frequency 
ranging approximately from 500,000 to 1,300,000 cycles 
per second. 


Condensers 

The action of the flexible diaphragm “D” illustrates 
the action of a fixed condenser in a circuit of alternating 
current. The diaphragm would stop a direct flow of 
water, but allows it to surge back and forth. A con- 
denser likewise acts as an insulator to a circuit of direct 
current, but not to a circuit of alternating current of 


high frequency. It will be seen later how this property 


of a fixed condenser is used in our receiving sets, 


A condenser is fundamentally a unit for storing elec 
tricity, and its ability to do this is termed capacity, 
expressed in units called farads. This is a very large 
unit, however, and the practical unit of capacity is the 
micro-farad which is one millionth of a farad. 


A fixed condenser (one of constant capacity) consists 
of two or more parallel metallic plates, which are sep- 
arated from each other-by mica, air or another insulator. 
The capacity of a condenser depends upon the number 
and size of the metal plates, the distance between them 
and the insulating material. In the case of our by-pass 
condenser, which must have a comparatively large ca- 
pacity, the metallic portion consists of two layers of thin, 
pure tinfoil, separated by special impregnated linen 
tissue. The system of layers is then wrapped as shown 
in Fig. 3. A condenser made with mica insulators, 
having the capacity of this by-pass condenser, would be 
very impractical because it would necessarily be very 
large. 


Fic. 38. Construction oF TypicaL Fixep CoNnDENSER. 


A variable condenser (Fig. 4) is so called because the 
capacity can be varied. This is accomplished by having 
two sets of metal plates interleaved with each other and 
one set revolving on a shaft so that any desired area of 
the plates can be interleaved. By turning the shaft and 
revolving one set of plates, the capacity of the condenser 
is changed to any desired amount within the limits of its 
total capacity. 


Fic. 4. Construction oF VARIABLE CONDENSER. 


Transformers 

Transformers are a very important part of a receiving 
set and when used in connection with a radio tube, serve 
as a method of amplifying the broadcast signal after it 
has been picked up. The theory briefly is this: A coil of 
wire which has an alternating, intermittent, or pulsating 
current passing through it, sets up a constantly changing 
electro-magnetic field (lines of force having both electric 
and magnetic properties). (See Fig. 5.) If another 
coil of wire is placed in this electro-magnetic field, a 
current will arise in and flow through this second coil, 


even though there is no physical connection to the first. 
This transfer of electric energy takes place by what is 
called “induction.” The voltage “induced” in the second 


es sie == = 


Fic. 5. ELecTROMAGNETIC INpDUCTION—ACTION OF A 
TRANSFORMER. 


coil may be made considerably greater than that in the 
first coil by having a greater number of turns of wire in 
the second. For ordinary alternating and intermittent 
current, the two coils of wire (which are called primary 
and secondary) are wound around a soft iron core, 
which greatly strengthens the electro-magnetic field and 
increases the efficiency of the transformer. The two 
windings are insulated from each other and also from 
the core. 


Audio Frequency Transformers 

Our audio transformer No. 7661 (See Fig. 6) con- 
sists of a soft iron core made of a number of soft iron 
wires, a primary winding of about 6,000 turns of wire 
and a secondary of 15,000 turns of wire (gauge 40). 
The ratio of the number of turns of secondary to pri- 
mary is 2.5 to 1, which is likewise the ratio of output to 
input. The first stage transformer (No. 8060) has a 
ration of about 4 to 1. (Fig. 7). 
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Fic. 6. An Atwater Kent Avupio FREQUENCY 
TRANSFORMER (2d stage). 


The iron core of a transformer builds up an electro- 
magnetic field which varies the same as the current in the 
windings. However, an iron core cannot respond 
efhciently to currents which vary at a rate of over 
500,000 cycles per second, which is the case of radio 
frequency current, and radio frequency transformers are, 


therefore, usually made without a solid core, and are 
termed “air-core” R. F. transformers. 


Fic. 7. ANoTHER Type oF Atwater Kenr Avupio 
TRANSFORMER (lst stage). 


Assembled 
Transformer 


Fic. 8. Two Tyres of Arwarer Kent Rapto FREQUENCY 
TRANSFORMERS. 


Fig. § shows the types of transformers used in our 
sets to amplify the radio frequency signals. As can be 
seen, these transformers do not have an iron core. 


Radio Tubes—Construction 

The radio tube is undoubtedly one of the most im- 
portant units used in radio reception. We are all more 
or less familiar with the external appearance of common 
radio tubes, and in Fig. 9, we see how the tube is 
constructed internally. Most of the present-day tubes 
are vacuum tubes, but some of special type are filled with 
a rare gas which is chemically anu electrically inactive. 
The filament of a vacuum tube is made of tungsten, 
thoriated tungsten or other metals coated with a chemi- 
cal, which, when heated, emits electrons (negatively 
charged particles) ina vacuum. Tungsten, when it con- 
tains thorium, emits a greater number of electrons at a 
given temperature than plain tungsten, and consequently 
requires less current. The plate is made of thin metal, 
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Fic. 9. ConstruCTION OF A TypicaL Rapio TUBE. 


stamped in the form shown in the illustration. The grid 
is of fine wire, so placed that it forms a sort of lattice 
work between the filament and the plate. 


Internal Action of the Tube 


The diagram on the right (Fig. 10) is a schematic 
symbol representing a vacuum tube. The diagram on 
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Fic 10} “Pate or Eio 


the left is also more or less schematic, so as to show 
more clearly just how the tube functions. The two ends 
of the filament wire are attached to the “A” or storage 
battery, which heats the wire so as to create the desired 
amount of electronic emission. These electrons would 
ordinarily fly off in all directions, but the plate of the 
tube being connected to the positive side of a “B” bat- 
tery, has a high positive potential, and the electrons are 
attracted by, and flow to the plate. The grid is placed 
between the filament and the plate, and when the poten- 
tial on the grid is comparatively positive it assists in 
causing the electrons to flow to the plate. When the 
grid is negative it repels the electrons on their way to the 
plate and when sufficiently negative, may stop the flow. 

The negative side of the “B” batteries is connected to 
the filament and as mentioned before, the positive side 
is connected to the plate. In the particular illustration 
shown there is also a ‘phone unit placed in the circuit. 
When a stream of electrons flows between the filament 
and plate, the “B” battery circuit is completed across 
this gap and a current passes through the ‘phone unit. 
However, as previously stated, the potential on the grid 


determines the intensity of the electron stream between 
the filament and plate, consequently as the potential on 
the grid varies, the current in the plate circuit and 
therefore in the ‘phone unit also varies. The incoming 
broadcast signal 1s the factor which causes the potential 
of the grid to vary. Thus the current in the broadcast 
transmitter, varied by a voice or sound in a microphone 
at the broadcasting station and radiated in the form of 
high frequency alternating current, eventually controls 
the current which flows through the speaker unit at the 
receiving set and similar sounds are consequently repro- 
duced. As a small voltage impressed on the grid con- 
trols a large current in the plate circuit, the tube may be 
used as a means of amplifying radio signals. 


Action of Tube as Detector 

The radio frequency currents which pass into the set 
from the antenna are of extremcly high frequency, be- 
tween 500,000 and 1,500,000 cycles per second. If a 
speaker unit were installed directly in this circuit with 
the current varying with such rapidity, 1t would be 
mechanically impossible for the diaphragm to respond to 
the variations in current. If it did respond, the pitch 
of the sound waves created would be so Ingh that the 
sound would not be audible to the human ear. 


It is, therefore, necessary to convert the radio fre- 
quency current to an audio frequency current which will 
operate a speaker unit and produce sound waves audible 
to the human ear. This is accomplished by the detector 
tube, which through the action of the grid condenser 
and grid leak, rectifies the radio frequency current. The 
potential on the grid of this tubc is affected not only by 
the alternations of the radio frequency signal, but also 
by the charge which is stored up by the grid condenser. 
The current produced in the plate circuit of this tube 
has the same characteristics as the radio frequency cur- 
rent, but at a lower frequency. 


Principles of Radio Wave Transmission 

Some of the fundamentals of electricity and the units 
used in a radio set have now been discussed, and the 
question that arises in the minds of many is, “How does 
the radio frequency current generated by the broad- 
casting station reach the receiving set?” 


Electrical energy in the form of a radio frequency 
wave which has been modulated by a voice or music, is 
radiated in all directions by the broadcasting antenna. 


An analogous mechanical phenomenon will illustrate 
what takes place. When a tuning fork is made to 
vibrate, waves are sent out and any tuning fork within 
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Fic. 11. TRANSFER OF MECHANICAL VIBRATIONS BETWEEN 
Unirs Havinc Same FREQUENCY OF VIBRATION. 


range having the same period of vibration will be 
affected and start to vibrate also. The tuning fork “A” 
(Fig. 11) 1s caused to vibrate by striking it, and the 
tuning fork “B,” which has exactly the same period of 
vibration as the tuning fork “A,” also starts to vibrate. 
The tuning fork “C,” however, has a different period of 
vibration and is therefore not affected. 


Purpose of the Antenna 

A similar action takes place in the broadcasting and 
reception of radio. The radio frequency wave radiated 
by the broadcasting antenna sets up a corresponding 
radio frequency current in the antenna of a receiving 
set when it is tuned to the same frequency. The fre- 
quency of the wave is expressed in kilocycles or wave 
length, and since the tuning devices in the receiving set 
enable us to change the period of vibration or frequency 
of the set, we ave able to receive waves from any broad- 
casting station within range. The radio frequency 
current in the broadcasting antenna is of such high 
frequency that a wave of electrical energy is radiated 
from it, and if the receiving antenna has the same 
period of vibration, it responds to this wave in such 
a way that a radio frequency current is set up in the 
antenna circuit. The purpose of the receiving antenna 
is therefore to convert the waves of electrical energy 
that are in the air to radio frequency current in the 
receiving set. 


The alternating currents set up in the antenna circuit 
are of extremely high frequency, ranging between 
500,000 and 1,500,000 cycles per second. As mentioned 
before, it is impossible to convert alternating current of 
such high frequency directly inta sound waves, and it is 
therefore necessary to convert this current to a pulsating 
current of audio frequency. We have already explained 
how this is accomplished by the action of the detector 
tube. 


Necessary Elements of Receiving Set 

From the various points discussed so far, we can sce 
that the simplest recciving set would consist of an an- 
tenna, to convert the electrical energy to radio frequency 
current; a tuning device, to bring the set to resonance 
with the desired wave; a detector, to convert the radio 
frequency current to an audio frequency current; and a 
“phone unit to convert the audio frequency current to 
sound. It is highly desirable to amplify the signals re- 
ceived so that the sound waves produced will be of 
considerable strength. 


Fic. 12. » FuxpamentaL Units or A Recervinc Ser. 


Circuit and Construction of Model 20 


Compact Set 
The Model 20 Compact three-dial receiving set has 
two stages of radio frequency amplification, a detector 
and two stages of audio frequency amplification. In 


explaining what takes place in each stage, schematic 
diagrams will be steel to using the symbols shown 


in Fig. £3; 
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Fic. 13. Symeors Usen in Scnematic Rapto DIAGRAMS. 


CHOKE COIL 
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WANA As AAAS 
FIXED VARIABLE RESIST. 
RESISTANCE OR RHEOSTAT 


Referring to Fig. 14, the antenna circuit, which con- 
sists of aerial, primary of the first radio frequency trans- 
former and ground, converts the waves of electrical 
energy in the air to radio frequency current. The aerial 
wire and the primary winding of the transformer give 
this circuit a certain amount of inductance. In general, 
and up to a certain limit, a long aerial and considerable 
inductance in the coil winding will pick up the greatest 
amount of energy. Too much inductance, however, 
lessens the selectivity and since it is impractical to 
shorten or lengthen the aerial wire to regulate this, we 
change the number of turns in the primary winding of 
the first coil by means of the tapped switch and thus 
accomplish the same thing. Placing the switch blade 
on the first tap (Fig. 14), puts fewer turns of wire 
in the circuit and increases the selectivity at a slight 
sacrifice in volume. Using the third tap, which uses all 
the turns of wire of the primary winding, increases the 
volume considerably, at a sacrifice of selectivity. The 
center tap is a medium between the first and third. 
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Fic. 14. ANTENNA Circuit anp First Stace oF R. F. 


AMPLIFICATION—MopeL 20 Compact, 


Detector Circuit—Action of Grid Leak and 


Condenser 

After passing through the three radio frequency cir- 
cuits, the signal which is still a radio frequency current 
as it was originally set up in the antenna circuit, but 
considerably amplifed by the R. F. transformers, is 
impressed upon the grid of the detector tube (Fig. 15). 
The function of this tube as explained under tube action, 
is to rectify the radio frequency current to a pulsating 
current of audio frequency, and which has the same 
characteristics as the original current. This tube may be 
the same type as those used for amplifiers and the fact 
that it rectities the current, instead of merely amplifying 
it, is due to the action of the grid condenser and grid 
leak. The grid condenser collects a charge and the 


accumulated charge is impressed upon the grid of the 
tube. The grid leak prevents this charge from becoming 
too great by allowing it to leak off slowly to the filament 
circuit. 


The grid leak is connected to either the positive or 
negative filament circuit, but experiments by our labora- 
tory have shown that the detector circuit offers least 
resistance to weak signals when the grid leak is con- 
nected to a slightly negative potential. To accomplish 
this, a fixed resistance of about 450 ohms is installed 
directly across the positive and negative filament circuit, 
and the grid leak is connected to the two-fifths point, 
nearest the negative side. 


The radio frequency current impressed on the grid of 
the detector tube is, by the above process, rectified to an 
audio frequency current in the plate circuit of this tube, 


Fic, 15. Detector Circuit. 


and if a ‘phone unit were connected in series with this 
circuit, the broadcast signal would be converted to sound. 
However, for purposes of loudspeaker reproduction, it 
is desirable to amplify this signal to greater strength, 
and accordingly the primary winding of an audio fre- 
quency transformer is placed in this circuit instead. 
This plate circuit is completed through the “B” battery 
to the filament circuit. 


Purpose of ‘“’Phone Condenser” 

There is a small component of radio frequency current 
which is passed to the plate circuit of the detector tube 
from the grid circuit. If this current were allowed to 
pass through the “B” batteries and audio transformer 
with the audio frequency current, it would cause some 
distortion. A small fixed condenser called a ‘phone 
condenser is therefore connected between the plate and 
the filament of the detector, which shunts this radio 
frequency current across the audio transformer and “B” 
batteries. No direct current from the batteries and none 
of the audio frequency current can go through this 
condenser. 


Action of Audio Frequency Transformers 

The pulsating current in the primary circuit is induced 
and amplified in the secondary circuit and is again 
impressed upon the grid of the next tube (Fig 16). 
It is amplified to the plate circuit of this tube, in which 


circuit is placed the primary of the second audio tre- 
quency transformer. The signal is then induced and 
amplified in the secondary of this transformer and is 
again sent into the grid circuit of the next and last tube. 
The sound unit of the radio speaker is installed in the 


Fic. 16. Aupio Freguency Circuit. 


output or plate circuit of this second audio frequency 
amplifier tube, and the variations in current cause the 
diaphragm to vibrate and send out sound waves which 
have the same characteristics as the wave of the pul- 
sating current sent through the sound unit. The char- 
acteristics of this electrical current were determined by 
the sounds sent into the microphone at the broadcasting 
station. The theory and construction of speaker units 


is described in Section X of this Manual. 


Use of “C” Battery 


One lead from the secondary of the first audio trans- 
former is connected to the grid of the following tube 
and the other lead, called the grid return, is connected 
to the filament of the same tube. The grid return of the 
second audio transformer, however, is connected to the 
filament of the last tube through a “C” battery, this 
grid return being connected to the negative side of the 
battery. As explained under tube action, the potential 
on the grid of the tube determines the flow of “B” 
battery current across the plate and filament, the flow 
being less when the grid is comparatively negative. By 
placing a negative potential supplied by the “C” battery 
on the grid, considerable “B” battery current is saved, 
and amplification without distortion obtained. 


Power Tubes 

Power tubes are tubes especially designed to handle 
the considerable volume of signal reaching the last stage 
of audio amplification and at the same time give im- 
proved tone quality. They require additional “B” bat- 
tery voltage on the plate, and also a fairly high negative 
voltage on the grid, to prevent the tube from becoming 
overloaded, which would cause distortion. The “C” 
battery is connected so as to operate on the last tube 
only, so that the desired negative voltage may be used 
on the grid of this tube without affecting the first audio 
tube, which would not function properly if used with 
the negative grid voltage required by a power tube. 


Grid Resistances and By-pass Condenser 
Two units which have not as yet been discussed and 
which are essential to the operation of the set are the 


grid resistance unit and by-pass condenser. A grid re- 
sistance is connected in the grid circuit of each of the 
radio frequency amplifier tubes and is one of the means 
used to keep these tubes stabilized. 


The by-pass condenser is shunted across the “B” 
power supply of the radio frequency tubes and allows 
the plate circuits of these tubes to be completed directly 
to the negative filament circuit. This likewise assists 
in stabilizing the set and preventing distortion. 


Filament Connection of Tubes 

There are two fundamental methods of connecting 
several electrical units in the same circuit, namely series 
and parallel (see Fig. 17). Each method has its own 
particular advantages and is used accordingly. In the 
case of a parallel connection of units, each unit can 
receive the voltage of the source of current and can be 
operated and controlled independently of the others. 
For this reason the tubes in our sets, in fact in most 
radio sets, are connected in parallel (see Fig. 19). 


SERIES 


l 
PARALLEL 


THE Two FUNDAMENTAL METHODS OF CONNECTING 
SEVERAL EvectricaL Units ToceTHer. 


Excel. 


Arrangement of Rheostats 

A variable resistance, or rheostat, is connected in series 
with one of the main filament battery leads to the radio 
frequency tubes, which permits the control of the fila- 
ment current supplied to these tubes independently of 
the other tubes. Another rheostat is connected in series 
with the detector tube to control it separately. 


The audio frequency tubes require a definite voltage 
to operate at maximum volume. A lower voltage will 
reduce the volume, but while this is sometimes desirable, 


Fic. 18. ScuHematic Wirinc DracrAM oF Mone. 20 
Compact Set. 
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it also impairs the tone quality. A higher voltage does 
not improve the tone or the volume and our sets are 
therefore equipped with a fixed resistance rather than 
a rheostat for these audio tubes. The volume of the 
set is readily controlled by the radio frequency rheostat. 


Plate Voltage on Different Tubes 

The plate of each tube is connected through the pri- 
mary of the transformer following it, to the positive side 
of the “B” batteries. Tubes functioning in different 
circuits of the set required different plate voltages and 
the plates are therefore connected to different terminals 
of the source of “B” voltage (batteries or “B” power 
unit). The plates of the radio frequency tubes and the 
first audio tube are connected to positive 67!/2 volts, the 
detector to 22'/) volts, and the last audio tube to plus 
90 or a higher voltage, according to the type of tube 
used. 


Model 30—Circuit and Operation 
The general circuit of the Model 30 set (Fig 19) is 
very similar to that of the Model 20 Compact No. 7960, 
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but being operated by one dial, certain additions are 
necessary. The radio frequency transformers are sub- 
stantially the same as those in the three-dial sets and 
have approximately the same inductance. However, 
these transformers are not taken indiscriminately and 
installed on sets, but each set of coils is selected after 
their inductances and other characteristics have been 
determined by special apparatus. A set of variable 
condensers is likewise carefully selected to be used with 
these transformers. 


“Synchronizing” the Condensers 

The variable condensers are controlled simultaneously 
by having the rotor shafts driven by belts, which are 
connected to a common pulley, which is turned by the 
single or center dial (Fig. 20). As the dial is turned, 
the capacities of the three variable condensers are 
changed uniformly, and the respective circuits which 
they tune are all brought into resonance with the same 
frequency of current. Because these condensers and 
transformers have all been accurately matched, this con- 
dition holds good over the entire wave length band. 


Condensers, so adjusted that one movement will tune 
all their circuits, are termed “synchronized.” The 
method used in the Atwater Kent single-dial sets is 
licensed under Hogan Patent Number 1014002. 


On the three-dial sets it was observed that as the con- 
densers were tuned for various wave-lengths, the dial 
settings of the three condensers were approximately the 
same. By the system of matching already explained, the 
slight difference in setting is overcome, and synchronism 
is established. 
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Eliminating the Antenna Tuning Device 

It was also observed in the case of the three-dial re- 
ceivers that the setting of the first dial varied according 
to the length of the aerial used, while the other two dial 
settings were unaffected. Since we cannot tune the 
aerial circuit independently in a one-dial receiver, we 
must overcome this condition in some other way. An 
additional tube, which is installed in the antenna circuit, 
takes care of this. 


This tube has very little value in amplifying the 
signals, being used simply to transfer all signals from 
the antenna circuit to a position where any desired one 
can be selected and amplified to maximum by the syn- 
chronized tuning control before it reaches the detector. 
It also eliminates the effect of the antenna circuit on the 
tuning of the succeeding circuits by the dial. 


Model 35 


The Model 35 set is considerably different from the 
Model 30 in the mechanical design, which requires cer- 
tain changes in the electrical design. The circuit, how- 
ever, is identical with that of the Model 30, with the 
exception of the detector rheostat. (Fig. 21.) In the 
other sets, the radio frequency tubes are controlled by 
one rheostat, the detector tube by another, and the audio 
exception of the detector rheostat. (Fig. 21.) In the 
set, the radio frequency tubes are controlled by a rheo 
stat, and the detector and audio frequency tubes are 
controlled by a fixed resistance. * 
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Model 32 


The Model 32 set has an additional stage of radio 
frequency amplification which necessitates a fundamental 
change in the type of radio frequency transformer used. 
In the Model 20, 30 and 35 sets, which have three radio 
frequency transformers, the transformers are mounted 
at right angles to each other, to prevent an electrical 
coupling between them. However, the Model 32 set 
has an additional radio frequency transformer, and since 
there are only three mutually perpendicular planes, we 
must use a different method to prevent a coupling be- 
tween these transformers. 


The circuit and functioning of this set is identical 
with that discussed for the Model 30, except for the 
additional stage of radio frequency amplification, which 
requires an additional transformer, tube socket and 
variable condenser. This stage of R. F. amplification 
increases the selectivity, sensitivity and volume of the 
set. The extra condenser is tuned by a third belt, also 
connected with the main or single control dial shaft. 
There are therefore three belts controlled by the tuning 
dial of the Model 32. 


Model 33 


The Model 33 set is a six-tube outfit, combining some 
features of both the Model 20 Compact and the Model 
30 sets. It has three stages of radio frequency amplifi- 
cation, controlled by a single dial similar to the Model 
30. However, instead of the untuned antenna circuit, 
an inductance or antenna coil is connected between the 
antenna and ground and provided with two taps con- 
nected to binding posts, so that part or all of the coil 
can be placed in the circuit, depending on the length 
of the antenna used. In addition to this, one of the 
rotary plates of the first variable condenser is controlled 
by a separate small knob at the left side of the panel, 
so that perfect resonance is obtainable in the antenna 
circuit regardless of the length of antenna. This set 
is therefore more selective than the Model 30, and easier 
to tune than the Model 20 Compact, at the same time 
being more efficient than either. A schematic diagram 
of the Model 33 will be found in Section VI of this 
Manual. 


A.C. Type Receivers 


During the summer of 1927 a new type of tube was 
developed, the outstanding characteristic of which was 
the fact that it was designed to operate with alternating 
current on the filament instead of direct. The produc- 
ing of these tubes meant that it was possible to design 
a set to operate direct from the A. C. electric socket 
without batteries, since the only necessary step was to 
reduce the voltage of the A. C. line to the correct value 
for the tube filaments, which is easily accomplished by 
means of a “step-down” transformer. The B voltage 
requirements of these tubes being practically the same 
as those of the previous type D. C. tubes, the incorpora- 
tion of a B power unit in the set along with the step- 
down transformer results in a completely light-socket- 
operated set. 
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The theory of function of the A. C. tubes is very 
similar to that of the D. C. tubes, and will not be 
discussed here. In general performance they compare 
very favorably with the D. C. tubes. The filament 
voltage requirements are slightly different, however, an 
A. C. voltage of 11% being required for the amplifier 
tubes and 2!4 volts for the detector tube. The power 
tube used is a regular D. C. type requiring the standard 
5 volts, since by the use of a center-tapped resistance 
across its filament terminals, the effect of the A. C. 
fluctuations is effectively balanced out in this particular 
circuit. 


The A. C. detector tube differs from the D. C. tubes 
in having an extra element known as the “cathode.” 
This necessitates a five-prong socket for this tube. The 
cathode is a cylinder of special metal surrounding the 
filament, and performs the same function as the filament 
ina D.C. tube. The filament in the A. C. tube is used 
only to warm the cathode so it can function. Owing 
to the material and construction of the cathode, a period 
of about 30 seconds after the set is turned on, is re- 
quired before it warms sufficiently to function and allow 
signals to come through the set. 


Power Units In the A.C. Receivers 


The power units used in Atwater Kent A. C. re- 
ceiving sets furnish direct current “B” supply for the 
plate circuits, direct current “C” supply for the grid 
circuits, and alternating current of the proper values for 
the filaments of the A. C. tubes. Every power unit 
consists of the following essential parts: 


(1) A power transformer to change the voltage of 
the 110 volt A. C. line to the required higher and lower 
values. This transformer has a primary, a high-voltage 
center-tapped secondary winding, a low voltage second- 
ary winding for the filament supply of the rectifier tube, 
and three other low voltage secondary windings for the 
filament supply of the receiving tubes. 


(2) A double-wave filament-type rectifying tube that 
converts the high voltage A. C. to pulsating D.C. The 
tube has two separate plate electrodes which are con- 
nected to opposite ends of the high-voltage winding. 
The center tap of this winding is connected to ground, 
which is equivalent to —B. When the outside circuit 
between the filament of the rectifying tube (equivalent 
to +B) and the center tap of the high voltage winding 
is completed through the filter and the plate circuits 
of the radio set, electrons flow from the filament to 
whichever plate is positive. As the rectifier plates are 
alternatively positive, electrons flow from the filament 
almost continually. This flow of electrons constitutes 
a steady flow of pulsating direct current. 


(3) A filter section consisting of audio frequency 
chokes and high-capacity fixed condensers, serving to 
smooth out the pulsating direct current delivered by the 
rectifying tube and make it pure and noiseless in action. 


(4) Resistances of the correct value to reduce the 
high rectified voltage to the values required by the first 
A. F. and detector plate circuits. By-pass condensers are 
connected to these resistances. 
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(5) A grid bias resistance connected between the 
ground and the second A. F. filament circuit, and 
another bias resistance connected between the ground 
and the R. F.—first A. F. filament circuit. The plate 
currents flow through these resistances and cause a volt- 
age drop across them, the filament end of each resistance 
being positive with respect to the ground end. By 
connecting the grid return leads of the amplifying tubes 
to ground, the grids are maintained at a negative voltage 
with respect to the filaments. 


(6) Three separate “step-down” filament windings or 
secondaries on the power transformer. ,These reduce 
the 110 volt A. C. supply to the voltages required by 
the filaments of the tubes, about ‘1'4 volts for the R. F. 
and first A. F. filaments, 2! volts for’ the detector 
filament, and about 5 volts for the second A. F. filament. 


Connections between the filament circuits and the set 
are made to a center tap on resistances of low value 
shunted across each filament supply winding. The pur- 
pose of these center-tapped resistances is to provide a 
neutral voltage point which does not vary in value. 
The voltage on either side of the filaments is alternating 
(A. C.), and if the grid return leads were connected to 
either side of the filament circuits, this A. C. voltage 
would be impressed on the grids of the tubes, causing 
a loud hum in reception. The center tap on each shunt 
filament resistance is like the pivotal or center point on 
a see-saw, it does not move up or down, but remains 
steady. 


(7) A speaker or output choke. One end of this 
choke is connected to the rectified and filtered high 
voltage supply and the other end is connected (through 
the set cable) to the plate of the second A. F. tube. 
The choke offers but little resistance to direct current, 
but it has a high effective resistance or impedance to 
audio frequency variations, tending to make audio fre- 
quency variations of the plate current flow through the 
speaker, which is coupled to the plate of the second 
A. F. tube through a fixed condenser (the speaker filter 
condenser). The return lead from the speaker is con- 
nected to the center tap of the second A. F. filament 
shunt resistance. With this arrangement no direct cur- 
rent flows through the speaker, but only the audio fre- 
quency or A. C. component of the plate current. 


(8) A panel assembly which contains the terminals 
for connection to the cable card of the receiving set. 
On all power units except that used with the early 
Model 36 sets, the grid biasing resistance and the plate 
circuit and filament shunt resistances also are mounted 
on this panel. 


(9) A line voltage regulating resistance is used on 
some of the recent models, This resistance is connected 
in series with one side of the 110 volt supply line, and 
it serves to maintain a constant voltage across the pri- 
mary of the power transformer, automatically compen- 
sating for line voltage variations and fluctuations. The 
resistance of this regulator increases if the line voltage 
increases above normal, and the resistance decreases if 
the line voltage goes below normal. This device is 
mounted on the left-hand side of the power unit con- 
tainer. 


SECTION II 
PLANNING THE SERVICE DEPARTMENT 


1. The Service Room 


The first thought of the dealer, once he has been 
“sold on the idea” of rendering real service, will be a 
suitable workshop or service room in which to carry on 
this work, and also the tools and equipment he will 
require to perform radio service completely and efh- 
. ciently. 

In most cases it will be necessary for the dealer to 
utilize for his service room whatever location may be 
available for this purpose under the conditions of his 
present floor layout, but where there is a choice, or in 
case of the occupying of new quarters where any de- 
sired layout can be planned, it is suggested that the 
service and parts stock room be arranged adjoining or 
convenient to the rear of the sales and display room. 
With this arrangement, customers bringing sets in for 
service can be referred promptly to the “Service De- 
partment,” which will avoid unnecessary delay and con- 
fliction with the work of the floor salesmen. The 
dealer’s “outside service man” can, of course, enter the 
shop by the rear entrance. 


The service room need not bé large, but should be 
well lighted. If possible to have outside light directly 
on the service bench or table from one side or the rear, 
it will enable the service man to work in greater comfort 
and consequently to produce more efficient results. 


2. The Repair Bench 


The service bench or “repair table” should be four 
or five feet long and about twenty inches deep. The 
height should be about thirty-six inches, so as to permit 
the repairman to work at it conveniently while standing. 
The top of the table should be of fairly heavy pine 
wood, and the legs should be heavy enough to insure 
the bench being absolutely firm and free from vibration. 
One or two round-topped stools can be provided for 
the men when working on jobs requiring some consid- 
erable time. 


3. Suggestions for Service Equipment 


A reasonably complete outfit of meters and tools, 
which will cover the making of any ordinary tests and 
repairs, is suggested as an initial equipment for the 
dealer’s service room, and consists of the following: 


Voltmeter for testing circuits, 0-50 Volts D. C. 

Thermo-galvanometer for “test stand,” 0-100 scale. 

High resistance triple range voltmeter 0-200 Volts 
D. C., 1,000 ohms per volt. 

D. C. Ammeter, 0-5 Amps. D. C. 

A. C. Voltmeter, 0-5 volts. 

A. C. line-voltage meter 0-150 volts. 

Milliammeter 0-100 M. A. 

Tube testing device. 

Hydrometer. 

Soldering iron and equipment. 

Testing prongs with cables (several pair). 

Set of small open-end hex. wrenches. 

Set of small socket type hex. wrenches. 


Assortment of screw drivers, pliers and wire cutters. 

Assortment of spring type clips for quick connections. 

Assortment of small fuses (1 and 2 Amp. and 100 
M. A.). 

Pair of special wrenches for removing cone of E 
speaker (Part No. 9255). 

Open end wrench for toggle switch (for ¥%-inch hex. 

nut). 

Note: A magnetized screw driver is of great assistance 
in removing and inserting screws in places 
which are ordinarily difficult to get at, and it 
is suggested the dealer keep one handy. To 
magnetize a screw driver, simply insert the 
blade inside a coil about 50 turns of No. 18 
or other insulated wire, the terminals of which 
are connected to a 6 volt battery (see illustra- 
tion No. 22) and close the circuit for a moment. 
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4. Arranging the Equipment 

All tools frequently used should be kept in a definite 
place where they will be accessible without delay. A 
row of hooks at one end of the work table or on the 
wall handy can be recommended for this. 


It is suggested that the testing meters listed in para- 
graph 3, with the exception of the galvanometer, low 
range ammeter and A. C. line voltage meter, be mounted 
in a row on a wooden or bakelite panel extended up 
vertically from the rear of top of test table. 


Two flexible leads should be attached to the terminals 
of each meter, these leads being of sufficient length to 
reach practically to either end of the test table and fitted 
with testing prongs at the lower terminals. A small 
single-throw knife switch, mounted just below the meter, 
had best be inserted in series with one lead from each 
meter, and a 45 volt dry B battery should be included 
in series with the 0-50 D. C. voltmeter for continuity 
tests of circuits. The switches should be left open when 
the meters are not in use. 


The other three meters are used in connection with 
the “Test-Stand” and their use will be described later on. 


5. Locating Repair Parts Stock and Repair 


Material 


The best method of arranging the stock of repair 
parts is to keep them in rows of small wooden bins or 
in glass jars on sets of shelves on the wall. Each bin or 
jar should be carefully labeled with the part number 
and name. 


It will also be advisable to have an additional set of 
shelves for complete sets and speakers—for example a 
shelf for jobs “to be repaired,” one for sets “ready for 
delivery,” and one for sets “awaiting instructions” from 
the owner or waiting for parts which have been ordered. 


6. Equipment for the Outside Service Man 


The amount and type of equipment provided for the 
dealer’s “outside service man” will depend on the total 
investment being made in service equipment, and the 
ability of the outside man in using meters, etc., to locate 
and perhaps repair minor troubles in the customer's 
home. 


As a rule it is preferable to make only the external 
tests in the customer’s home, and if trouble is found to 
be within the set or speaker they can be loaded into 
the service truck and brought to the shop. This avoids 
the bad psychological effect of making an actual set 
repair in the presence of the owner. 


There are several complete set testing outfits on the 
market made by reliable companies such as Jewell, 
Weston, etc., ranging in price from $50.00 to $200.00 
or more (retail price). These include all necessary 
voltmeters, ammetegs, tube testers and, in some cases, 
an oscillator for making reception available when there 
is no broadcasting. , 


If the dealer does not feel able to invest in one of 
these outfits, the following set of articles is suggested. 
Additions can be made as found advisable: 


Soldering iron. 

Screw drivers, several sizes. 

Wrenches, hex., several sizes. 

Combination pliers and wire cutters. 
Hydrometer. 

Voltmeter (preferably high resistance type). 
Tubes—One or two of each type. 
Headphones or speaker. 


The above equipmegt will provide for checking all 
batteries, tubes and the speaker, as well as the output 
voltage of a B Power Unit. Any troubles outside the 
set can thereby be immediately detected and if the difh- 
culty is traced down to the set it can be disconnected 
and brought to the service shop for the usual routine 
circuit and voltage tests, and necessary repairs. 


7. Keeping Records on Service 


This feature is one which the dealer cannot afford to 
neglect if a smooth-running Service Department is to be 
maintained, and if the avoidance of misunderstandings 
with the customer and unnecessary correspondence with 
the distributor is desired. 
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Pads of printed forms, serially numbered and with 
sufficient copies for office records and the customer, 
should be used for handling repair jobs, and the date 
on which a set is brought in for repair, date repair is 
made, and also delivery date with customer's signature 
obtained, should be carefully entered. The serial and 
model numbers of the set must always be noted in order 
to avoid question as to whether the repair is a warranty 


job. 


If a repair “invoice” is made out separately, the num- 
ber of the repair tag and all other data should be placed 
on the invoice. 
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All expenditures in the line of service should be 
recorded carefully in a book, so that at the end of the 
year a comparison can be made between the cost of 
maintenance of the department and the total income 
from repair work done. The latter will, of course, be 
made up of the profit in repair parts and the amount 
charged out for labor on repair work. 


We also recommend the keeping of a careful “in- 
ventory” of the stock of repair parts. A “perpetual 
inventory” is the best if care is taken to keep it up to 
date. A record card should be maintained for each item 
kept in stock, and the quantity of this item and date 
received from the distributor recorded, as well as the 
date and repair number whenever one is used on a 
repair job. By going over the stock once a month or 
so, and checking the inventory, any items on which the 
stock is getting low can be ordered from the distributor 
and thus an adequate stock of all parts may be kept on 
hand at all times. 


It is also a good plan to keep a complete “service 
record” of every new set sold, the date of each service 
call made being noted, together with the adjustments 
or repairs required. The service expense (or profit) on 
each set sold can therefore, be determined at a glance. 


Some dealers find it well to establish a form of “serv- 
ice contract” with the customer, whereby free service is 
provided within a certain period, and a nominal charge 
made thereafter. A printed form signed by both dealer 
and customer with a duplicate copy for the customer, is 
necessary for this purpose. A similar “service contract” 
plan could be arranged equally well for any customer 
desiring to obtain service for his set on the contract plan, 
a slightly different form being required in such cases. 
Such contracts usually cover a year’s time and provide 
for a limited number of service calls at a certain cost, 
an extra charge being made for additional calls. 


8. Service Personnel—the Psychology of 


Service 


In the selection of a man or men to handle the Service 
Department of his store, the dealer should consider three 
main factors: 


1—Education and experience. 
2—Natural ability on radio repair work. 
3—Ability to meet the customer. 


It is self-evident that to perform satisfactory work as 
a radio service man, experience along radio lines and 
ability along the lines of electrical and mechanical repair 


work are essential. The third factor, however, is not 
usually given due consideration, in fact too often it is 
sadly overlooked. 


The Service Department, rather than being looked 
upon as a necessary evil (as it was several years ago 
before the dealer had been educated to its true value), 
is now considered one of the biggest factors for building 
good-will and indirectly. increasing sales that the dealer 
can possibly have. But this is not possible unless the 
service man takes the proper attitude toward the cus- 
tomers and his own work. He should always assume 
the attitude that “the customer is right.” He should 
listen politely to his story of his trouble and endeavor 
to assure him cheerfully and convincingly that his difh- 
culty will soon be a thing of the past. Confidence in the 
product and in his own ability will be a powerful factor 
in the service man’s favor in this connection. He should 
never argue with a customer and never make promises 
he cannot fulfill. All appointments made should be kept 
without fail. 


All in all, a proper understanding of the psychology 
of service on the part of the service man will help to 
make the Service Department a still greater asset to 
the eventual success of the radio dealer’s business. 
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SECTION III 
USING THE SERVICE EQUIPMENT 


1. Continuity Testing with Voltmeter 


One of the most important as well as the quickest and 
simplest methods of locating trouble in a set, is by test- 
ing the “continuity” of the various circuits, that is 
checking to see if the circuit is complete. This is done 
by means of the low range D. C. voltmeter, the type 
suggested in our “List of Equipment” being a meter 
reading from 0-50 volts. This is connected in series 
with a 45 volt dry B battery, and the terminals of this 
hook-up are fitted with test prongs which can readily 
be applied to any two points on a sct. 


Where the resistance of the circuit being tested is 
low, the meter should read practically the full voltage 
of the battery. In testing through the windings of a 
transformer or resistance unit, however, there will be a 
corresponding drop in voltage, and when testing across 
a condenser, which is, of course, an insulator for D. C. 
(direct current), no reading should be obtained. If 
the results experienced on a certain test vary from the 
above general outline, trouble in the circuit or unit 
being tested is indicated. 


A complete set of continuity test charts for the cir- 
cuits of our sets is contained in Section VI of this 
Manual. 
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2. Voltage and Current Tests during 
Operation 
(a) Advantage of Voltage Tests 


It is frequently desirable to test the actual voltages 
being delivered to the various circuits of the set by the 
power supply, while the set is under actual operating 
conditions. It is obvious that any factor which would 
cause the applied voltage to vary much from the correct 
value required by the tubes and the design of the set, 
would result in improper functioning and possibly dam- 
age to the set or tubes. Consequently, if incorrect volt- 
age supply is suspected as the cause of an ailment it is 
well to make an immediate check with the proper in- 
struments. | 


For testing both the A and B voltage of battery type 
sets, and the B voltage on A. C. sets, a high resistance 
volt-meter should be used. The best type is one having 
several ranges such as 0-10, 0-100 and 0-200, any one of 
which can be used by changing connections on the 
meter. 


(b) Testing Filament Voltage—Battery Type Sets. 

The low range 0-10 terminals are used when testing 
the A voltage delivered to the set, this voltage being 
obtained by applying test prongs from meter to the 
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“minus A” and “plus A” cable terminals of the set— 
or if the voltage on a particular tube is desired, the test 
prongs can be applied directly to the socket fingers (+F 
and —F) of that tube, assuming the set has been re- 
moved from the cabinet for testing purposes. 


(c) Checking Plate or B Voltage 


The high range terminals of the voltmeter are used for 
measuring the B voltage delivered to the tubes, either at 
the terminals of the B Power Unit, B batteries (or power 
unit in the A. C. sets), or across the tube socket plate 
“P” contact (corresponding to plus B) and the filament 
cable terminal. For example, to measure the plate or B 
voltage on the R. F. tubes, the test prongs should be 
applied to the white and either the red or black cable 
terminals of set, or for a particular R. F. tube one prong 
to contact “P” of that tube socket and the other to either 
one of the filament contacts of the same tube. 


The intermediate range terminals on the meter can 
be used for measuring such voltages as the detector B 
voltage or the C voltage on a 171 type power tube. 


(d) Filament Voltage—A. C. Sets 


For testing the “A” or filament voltage on the tubes 
in A. C. sets, the low range A. C. voltmeter is used. 
It should be noted that the detector, amplifier, and 
power tubes in these sets receive different A voltages 
respectively. Each voltage is tested by applying the 
test prongs from this voltmeter to the proper corre- 
sponding pair of filament circuit terminals on the power 
unit (where connection is made from set to power unit), 
or at the tube socket contacts if the reading for a certain 
tube is desired. Individual voltage readings on each 
226 tube can be taken without removing set from cabi- 
net by inserting test prongs in eyelets at edge of socket, 
located over filament contact springs. 


A complete voltage table for all sets will be found at 
the end of Section VI. 


(e) “C” or Bias Voltage—A. C. Sets 


This can be easily checked with the high resistance 
D. C. voltmeter, using the medium range scale for the 
last audio tube, and the low range for the first audio 
tube. Insert testing prongs into eyelets of tube socket 
corresponding to the grid and filament contact fingers. 


(f) Milliammeter—Checking Plate Current 


This instrument is chiefly used to check the amount 
of plate current being drawn by a tube or group of 
tubes in order to determine if it is normal. For ex- 
ample, an excessive plate current consumption by the 
R. F. tubes may indicate a leaky R. F. by-pass condenser, 
while an abnormal plate current being drawn by a power 
tube may indicate incorrect “C” or bias voltage. (It is 
assumed, of course, that the tubes themselves have been 


checked.) 


To use this meter, place the test prongs from it in 
series with the particular plate circuit to be tested. The 
easiest way to do this is to disconnect the cable wire 
supplying that circuit at its lower terminal (at the source 
of power) then connect one meter test terminal to the 
end of cable thus released and the other to the post from 
which it was removed. Where there are several tubes 
in parallel on the same plate voltage supply, a test of 


the plate circuit on one of them will require opening 
the plate circuit of that tube near the plate contact of 
socket and applying the testing terminals to the ends 
of the circuit thus opened. 


(g) Testing Grid Leaks 


The best way of testing a grid leak is by means of a 
special and rather expensive device known as a “megger.” 
As it would hardly be economical for the dealer to 
purchase one of these, we suggest the following test. 
Connect the set up for receiving, tune in a loud broad- 
casting signal and place the hands on first and last R. F. 
transformers. This should stop the reception almost 
entirely. Upon removing hands from the transformers, 
the signal should return instantly. If it hesitates for 
just a second or more, this is an indication of a poor 
grid leak, and a replacement should accordingly, be made. 


3. Testing Repaired Sets—Output 
Measurement 


The simplest method of testing a set which has been 
repaired is, of course, to try it out on broadcast re- 
ception, judging the volume by ear. This method, 
however, is not very accurate, and as broadcasting is 
not always available and it is usually desirable to test 
reception on several wave lengths, an outfit consisting 
of a device capable of producing a signal on any of sev- 
eral definite wave lengths, and a “galvanometer test 
stand” for comparative measurement of volume of re- 
ception, is recommended. As a matter of fact such an 
outfit is now standard equipment in practically every 
modern radio service shop. 


(a) Signal-Producing Apparatus 

There are several forms of set-up which can be used 
for producing a steady signal in a radio receiver for 
testing purposes, and it is not our policy to recommend 
any particular type here. 


The best plan for the dealer who desires to purchase 
or build one of these outfits is to communicate with 
his territorial distributor, whose service men have been 
fully instructed by our factory field service men along 
these lines. 


In the event that there is any difficulty in handling 
the matter in this way, the dealer is at liberty to pur- 
chase or build a standard outfit for the purpose as 
described and advertised in various radio magazines, 
and set it up himself in accordance with the instructions 
furnished. 


For convenience in describing the use of the test 
stand in the following paragraphs, the signal-producing 
apparatus will be referred to as the “transmitter,” how- 
ever, it is understood that the signal produced is of 
suficient strength for set testing only. 


(b) The “Galvanometer Test Stand” 


This apparatus is essentially a contrivance for measur- 
ing the volume with which the signal from the trans- 
mitter is obtained on a receiving set, thereby indicating 
the sensitivity and condition of the set. The chief 
element in this outfit is a thermo-coupled galvanometer, 
to which the set to be tested is connected through an 
additional (third) stage of audio amplification followed 


by a special “step-down” transformer, the secondary 
terminals of the latter being connected to the galvano- 
meter. It should be clearly understood that the reading 
obtained on the galvanometer when a set is tested is of 
value only as a comparative reading—that is when com- 
Bice with a standard set with a predetermined standard 
value. 


The photograph below shows a form of test stand 
used in our factory service department. A “standard” 
recelving set is permariently connected to this stand, 
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Test STAND, 


thereby permitting the comparative output of any set 
of the same type to be readily checked. A standard 
anti-capacity switch is used to connect the galvanometer 
outfit to either the standard or test receiver, as shown 
on the schematic wiring diagram of the complete test 
stand which appears on the next page. This diagram 
shows two permanent sets of connecting posts, one for a 
standard set and one for the “test” set, of the battery 
type, with the necessary supply cable leading to the 
power supply source; and also a “triple tap” receptacle 
permitting two sets to be connected to the 110 volt A. 
C. line when an A. C. set is to be compared with a 
standard. 


When changing from a battery type standard set to 
an A. C. standard (or vice versa), it is only necessary 
to transfer the output leads from the speaker posts of 
one standard to the other and the antenna wire of the 
transmitter, from the antenna post of one standard to 
pcroticr mine. Fo) TY and anS: Py D. T. knife 
switch can be imstalled to accomplish these changes 
quickly. 


(c) Procedure for Testing Sets 


A suitable transmitter and the test stand described 
above comprise a complete outfit for testing the perform: 
ance of any set in a very short space of time. 


In order to facilitate the testing of any type of set a 
“standard” should be maintained for each type—either 
an actual standard set, selected as having the average 
output of several sets of its type known to be in good 
condition, or simply a standard value of output can be 
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sct as an arbitrary requirement. In describing the test- 
ing of a set below, it will be assumed that an actual 
standard set has been selected and is properly connected 
to the test stand. 


To test a set, place it on the test bench convenient 
to the test stand, connect cable wires to proper binding 
posts on stand (if an A. C. set, simply plug in the 
“triple tap”), and antenna post to switch carrying 
antenna lead wire from transmitter. Turn on trans- 
mitter and adjust tuning control on same to a low wave 
length adjustment. Throw switch on test stand and 
antenna switch over to the standard set and “tune in” 
the signal on this set so that maximum reading is ob- 
tained on the galvanometer. Adjust tuning control of 
transmitter so that the signal comes in at 20 on the dial 
of the standard, then adjust position of antenna wire 
from transmitter till reading on test stand galvanometer 
is around 60, with volume control of set full on. 


Now throw toggle switch and antenna switch over 
to the set being tested. If this is a battery set, the next 
procedure is to insert the tubes one at a time, noting by 
the filament ammeter “A” whether the proper current 
(14 amp. each) is being drawn by the tubes. If the set 
being tested is an A. C. type, the tubes should all be 
inserted before the A. C. power plug is pushed into 
the receptacle. Turn dial of set being tested to approxi- 
mately 20, the volume control being turned full on. 
The maximum galvanometer reading obtained around 
this point will give the comparative output of the test 
set with the standard. 


Next set the transmitter tuning control so that a 
medium wave length signal is sent out and repeat the 
above procedure, adjusting so that a maximum reading 
is obtained around 50 on the dial of the standard set. 
Then compare the output of the two sets on this wave 
length. 


Repeat same again with transmitter adjusted to a high 
wave and secure comparative readings at 80 on the dial 
of each set. 


By comparing the volume of output of a set with a 
standard on three wave lengths by the above method, a 
very accurate idea of the performance of the set is 
obtained, since any defect in the set, such as an open 
circuit, or incorrect adjustment of the condensers, will 
readily be indicated by an abnormally low volume 
reading on the galvanometer. A reading of 20% or 
so below standard is, however, allowable. 


(d) Special Notes 

1—Tubes used in the standard sets should be very 
carefully selected with the aid of the dealer’s tube- 
testing equipment. 


2—It will be noted that the ammeter listed in the 
“Suggestions for Service Equipment” (Section II, 
paragraph 3) is employed in the test stand, in addi- 
tion to the galvanometer. Several small fuses and 
switches, the purpose of which is self-evident, are 
also employed in the test stand circuit. The volt- 
meter for checking A. C. line voltage is connected 
across the A. C. line through the “triple tap,” the 
connection between the first and second taps being 
broken and a single throw knife switch inserted 
between them. 


3—Note that a pair of headphones or a loudspeaker 4—If desired, switches can be installed to arrange for 


unit is inserted in series with the plate circuit of a test on outside broadcasting as well as on the 
either set, for checking the volume and quality of test transmitter, thereby giving a still more com- 
the signal from the signal-producing apparatus. plete test. 
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Si=Federal No. 1424 toggle switch (four pole, double throw) to switch phones and input of 3rd A.F. amplifier from standard to 
set being tested, and to change ‘‘A”’ battery from standard to set being tested (with battery-type sets). 


S2=Double pole, double throw switch to change phones and input of 3rd A.F. amplifier from A.C, standard to battery-type 
standard. 


S38=Single pole, double throw switch to change —B from +A to —A. 
S4=Toggle switch to turn filament of 3rd A.F. amplifier ‘‘on” or “off.” 


S5=Single pole, double throw switch to change “pick-up” from A.C. type standard to battery-type standard, S5 and S2 may be 
combined to form a triple pole, double throw switch. 


S6=Single pole, double throw switch to change “pick-up” from standard to set being tested. 
Til=Atwater Kent No. 7660 audio frequency transformer. 
T2—=Atwater Kent special step-down audio frequency transformer. 


Note.—The battery type standard may be a later-type Model 35 (with 17 plate variable condensers), The A.C.-type standard 
may be a Model 38 or 44, 


Nore.—Connect +C to —A, 
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SECTION IV 


TROUBLES DUE TO EQUIPMENT, LOCATION AND 
INSTALLATION 


1. Troubles Usually Not In Receiver 


The first thought of the radio user, if his reception 
should deviate from its normal satisfactory functioning, 
is that the cause of the trouble is in his receiver. 


The service man, however, will find in the majority 
of cases that something other than the set itself will be 
causing the trouble—either a defective tube, broken 
aerial or ground connection, battery trouble or some 
similar cause. Perhaps the customer himself is at fault, 
in not understanding the set, or he may be expecting 
the impossible. Perhaps the dealer who made the sale 
recklessly “oversold” the customer with unlimited 
promises of distant reception. 


2. Method of Procedure In Locating 
Trouble 


The accessories and installation should therefore be 
carefully checked first, and the general character of the 
location noted with a view to determining what sort of 
reception should be expected. 


The method of procedure in locating the cause of a 
particular trouble will, of course, depend on the nature 
of the complaint. The dealer with even a moderate 
amount of experience in radio will instinctively know 
the step-by-step procedure in getting at the bottom of 
each type of complaint. In Section VIII will be found 
a “Chart of Troubles and Probable Causes” which will 
be of aid in doubtful cases, and below we are listing 
briefly the most frequent possible causes of trouble other 
than in the receiving set itself. 


3. Classification of Troubles Due to Acces- 


sories 
(a) Location 
The conditions immediately surrounding the home in 
which a radio is installed’ will have a great influence on 
the success obtained in reception, particularly of distant 
stations. 


In the immediate vicinity of numerous steel buildings, 
other aerials, powerful local broadcasting stations, etc., 
maximum results cannot be expected, although some- 
times surprisingly good reception is experienced under 
adverse conditions. The ideal location for clearness and 
distance is in the open country on high ground, with as 
few surrounding objects, electric wires, etc., as possible, 
in the immediate neighborhood, although remarkable 
results are frequently obtained in locations which would 
ordinarily appear somewhat unfavorable. 


In many cases, it is rather difficult to explain these 
facts to the radio owner, who does not understand why 
his set, in a downtown apartment house, will not bring 
in the distant stations as clearly as his cousin’s set of 
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exactly the same type located in the suburbs or the 
country. If, however, he can be induced to take his set 
to his cousin’s home and connect it up there, his doubts 
will soon disappear, and he will be surprised at the 
performance of his set under the vastly improved local 
conditions. 


(b) Aerial 

May be (a) grounded, (b) touching foreign objects, 
(c) connections corroded; (d) lead-in may be broken 
inside insulation. 


- (c) Lightning Arrester . 
May be (a) leaky, or (b) short circuited. 


(d) Ground Connection 

May be (a) corroded where connected to pipe or 
other source of ground (b) ground lead may be broken 
inside insulation; (c) source of ground may be inefficient 
(dry earth, etc.). 


(e) Batteries and Battery Eliminators 

“A” or storage battery may be (a) discharged or run 
down—indicated by weak signals and necessity for 
advancing rheostats of set full on—temporarily relieved 
by turning off set for a short time if battery is not 
completely discharged. (b) Corroded connections at 
“A” battery terminals cause noisy and intermittent re- 
ception. Posts should be scraped clean and coated with 
vaseline to prevent further corrosion. (c) Reversed 
connections to the “A” battery will cause the set to be 
extremely weak. This simple trouble is found more 
frequently than might be thought possible, especially 
in cases where the battery is sent out to be recharged 
and is reconnected by the customer. 


“A” battery eliminators. These are of various design 
and construction, and unless the dealer himself is han- 
dling them and has instructions for repair, it is better 
to refer the complaint to the seller or manufacturer of 
the device. 


“B” batteries and “B” eliminators, particularly if of 
the liquid types, are often found to be the cause of a 
set becoming inoperative. Run down “B” batteries 
cause weak, noisy reception. A 45 volt dry “B” unit 
should be replaced when its voltage has dropped to 34 
volts. This voltage should be measured with the set 
turned on. 


. sy | 


Occasionally incorrect cable connections to the “B 
battery will be found. All connections should be care- 
fully checked by the service man, following the wiring 
diagram in the instruction book supplied with the par- 
ticular set being tested. 

One of the first steps the service man will make in 
testing for trouble, therefore, will be to test the voltage 
of the “B” batteries (dry or storage) with a voltmeter, 
and check the connections to them from the set. 


“B” eliminators or power units are of many different 
types, the two main varieties being the tube rectifier 
type (such as our Model R) and the Electrolytic or 
liquid type. The voltage delivered by the unit should 
be checked with a high resistance voltmeter while the 
set is turned on, and if it is seriously incorrect, refer- 
ence should be made to the service literature covering 
the particular make of unit, or the unit should be sent 
to the local representative for inspection. 


(f) Tubes (D. C. and A. C.) 

Defective tubes, both in A. C. and D. C. or battery 
type sets, are one of the most common causes of trouble 
in reception. A tube may light perfectly and yet be 
“dead” so far as reception is concerned, due to a loss 
of electronic filament emission. 


In general, all tubes become weak or lose their sensi- 
tivity after a period of use, and the useful life of a radio 
tube generally ceases long before the filament actually 
burns out. Weak tubes can sometimes be brought back 
to normal functioning, at least temporarily, by the so 
called “rejuvenators.” 


Occasionally, due to faulty interior construction, the 
internal elements of a tube will touch one another, 
causing a short circuit. If the grid and plate of a tube 
come in contact, due to their supports not being rigid 
or possibly to a slight jar to the set, while the set is 
connected up (but not necessarily turned on, if a battery 
set), the plate current will pass through the grid circuit, 
usually wholly or partly burning out the “grid resistance 
unit” and sometimes also the primary of the R. F. 
transformer. Unfortunately, when this occurs the fila- 
ment of the tube is usually involved, resulting in its 
burning out, and rendering the tube unfit for further 
use. If the defective tube is in the first R. F. socket, 
the choke coil or coupling transformer will be the 
element of the set through which the plate current 
passes, consequently it will burn out. 


There are also cases where this short circu:t of the 
internal elements is on!y momentary, due to a slight 
shock or jar to the tube, unnoticed at the time by the 
set owner. In this case the damage may be only th 
partial or complete burning out of the grid’ resistance 
or choke coil, without damage to the tube itself. The 
latter will then function properly, but may again cause 
similar trouble at any time without warning. It is there- 
fore very important that any tube which is suspected of 
having this defect, be located and replaced before further 
damage is done. 


A. C. tubes, during the first few months after they 
appeared on the market, were subject to some rather 
peculiar troubles. The detector tube occasionally 
showed a tendency to develop trouble after a short 
period of use, under a line voltage only slightly in 
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excess of normal. This has been attributed to the heavy 
current surge through the filament the instant the set was 
turned on. This condition has recently been almost 
entirely overcome by changes in the internal design of 
the tube. A defective A. C. amplifier tube of the “226” 
type may cause a hum in reception. 


‘For best results it is advisable to use standard tubes 
of established national reputation. Information relative 
to the use of “power tubes” in our various battery type 
sets is contained in Section XI. 


(g) Speaker 

In a small percentage of cases of trouble in reception, 
the speaker will be found at fault. An open circuit in 
the magnet coil winding will make reception practically 
impossible, while incorrect adjustment or other abnormal 
conditions may cause distortion or lack of volume. 


For this reason it is always advisable for the outside 
service man to have a speaker or reproducing unit of 
some sort in his service kit, for comparison purposes. 


Where an inferior brand of speaker has been sold 
with an Atwater Kent receiver, as is sometimes done in 
order to make possible a lower or “bargain” price on 
the complete outfit, the performance of the set will 
naturally suffer to some extent, and the service man 
should in all such cases suggest replacing the present 
speaker with an Atwater Kent cone type, demonstrating 
one on the spot if available. 


(h) House Current Supply (A. C. Sets) 

Successful performance of an A. C. set will not be 
possible under conditions of line voltage other than 
those for which the set was designed. It need hardly 
be mentioned that attempting to use our standard 110 
volt, 60 cycle sets on 110 volts D. C., 220 volts A. C., 
32 volt farm lighting systems or 25 cycle, 110 volt A. C. 
lines will have disastrous results. 


An allowable limit of ten volts either way, is per- 
missible on the A. C. sets. Voltages below 100 will not 
permit maximum volume, while voltages above 120-125 
would have a tendency to shorten the life of the tubes, 
except in the case of certain models, which are equipped 
with an automatic voltage regulator in the A. C. line, 
permitting line voltage variations up to 130 volts to be 
satisfactorily handled. 


In localities where the A. C. line voltage runs from 
10 to 20 volts or more above the standard value, at suit- 
able resistance unit or voltage regulator may be used to 
bring the voltage to normal value. There are several 
such devices now being made by reputable concerns, 
and will be found advertised in current radio magazines. 
These devices are, of course, unnecessary with the sets 
having the automatic voltage regulator, unless the line 
voltage is excessively high (above 130 volts). 


SECTION V 


OUTSIDE INTERFERENCES—CAUSES AND REMEDIES 


In addition to the cases in which unsatisfactory radio 
reception is due to faulty equipment or installation, there 
is also a considerable percentage of instances where 
disturbances due to external causes are responsible for 
the failure of a set to deliver satisfactory performance. 
In other words, a radio set will respond to other electri- 
cal radiations besides those of the broadcast stations, and 
in some cases these other radiations are of such intensity 
as to “drown out” distant, or in some cases, even local 
reception. 


1. Determining if the Cause is External or 


Internal 


The simple expedient of disconnecting the antenna 
and ground lead-in wires from the set, while it is in 
operation and the disturbance is being heard, will readily 
determine whether or not the noise is due to an external 
radiation or to some abnormal condition within the 
radio installation itself. If the noise disappears with 
the removal of the lead-in wires, it is undoubtedly due 
to external causes. The simplicity of this test will 
usually convince the most ignorant or skeptical radio 
owner. 


2. Classification of External Causes 

(a) Static 

“Static” is a rather broad word used to cover the 
noises in reception caused by electrical discharges in 
the atmosphere due to natural causes. There is always 
a certain amount of this present, and the more sensitive 
the receiver is, the more readily it will be detected. A 
seven-tube tuned R. F. set will bring in static which 
might not be noticeable in a three-tube set, but, of 
course, the response to distant broadcast signals will be 
greater in the same proportion. 


Static may be recognized as a crackling, crashing and 
rumbling sort of sound, usually intermittent and irreg- 
ular in intensity. It is worse at night than during the 
day and worse in summer than through the winter. In 
the tropical localities it is present throughout a greater 
portion of the year. 


The use of a long, low aerial, or even an “under- 
ground” aerial, one of the patent shielded types; or the 
disconnecting of the ground lead from the set, will 
frequently reduce the amount of static received, at some 
sacrifice in volume of the broadcast reception. It will 
be found best when listening under bad static conditions, 
to tune the desired station to maximum with the 
“station dial” and then turn down the volume control 
till a very moderate volume is obtained. 


(b) Code Signals. 
This noise is in the form of an intermittent buzzing 
or “peeping,” resembling telegraphic code (dots and 
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dashes), and is due to the opcration of a powerful 
wireless telegraph transmitter, either commercial or 
amateur, in the immediate vicinity. Even if this trans- 
mitter is sharply tuned, if it is sufficiently close and 
powerful it may cause interference through ‘forced 
oscillations,” which cannot very well be prevented. If 
it is a case of an improperly tuned transmitter, this can 
be reported to the Federal Radio Commission. 


(c) Radiating Receivers 

The familiar squeal or “‘cat-call,” varying in intensity 
and volume, which is sent out or broadcast, when a 
regenerative or other oscillating receiver is “tuned in,” 
is gradually disappearing from among the annoyances 
to which the broadcast listener is subject, as this class 
of set is steadily becoming obsolete and being replaced 
by the “stabilized” types. Interference of this kind can 
only be eliminated at its source, by proper operation of 
the offending receiver. Such cases can best be handled 
personally, by using diplomacy and tact with the owner 
of the trouble-causing set. 


(d) Electrical Apparatus and Wiring. 


Electrical machinery in operation and defective electric 
wiring is probably responsible for more “background 
noise” in radio reception than any other cause, particu- 
larly in a city or town where there are always many 
electrical devices, appliances and machinery in more or 
less continuous operation. 


The nature of the noise in each case will depend upon 
the type of machinery causing it and the nature of the © 
defect or electrical discharge responsible for the radia- 
tion of the disturbance. Among. the more common 
sources of trouble of this nature may be mentioned: 


Electric motors or generators, 

Arc lights, 

Household electric appliances, 

Flashing signs, 

X-ray or violet-ray machines, 

Battery chargers (vibrating type), 

Leaky electric power wiring, 

Farm lighting systems, 

Telephone bell-ringers, 

and numerous other forms of electric apparatus, in 
fact any device which produces a spark while in opera- 
tion. 


The source of the noise can sometimes be found by 
careful investigation of the presence of electrical appli- 
ances, defective wiring, loose fuses or lamps, etc., in 
the building or the immediate neighborhood. For the 
tracing of larger and more obscure sources, however, 
the use of a small portable receiving set, operating from 
a loop antenna, can be resorted to. Tests made with 
such an outfit, located at various points in the neighbor- 
hood of the disturbance, noting the intensity of dis- 
turbance and direction the loop points, will often enable 
the origin of the interference to be located. 


3. Remedies 


It would not be possible here to,attempt to suggest 
remedies for the various noises caused by different forms 
of electrical apparatus, however, we may say that gen- 
erally speaking, the only satisfactory remedy in most 
cases consists of some sort of filter applied to the source 
of the disturbance, that is the sparking contacts from 
which the interfering radio frequency currents are 
radiated. This filter will consist of either a simple con- 
denser, two condensers in series with a ground lead from 


the point of their connection, or two condensers so con- 
nected, in conjunction with R. F. chokes. 


In a few cases some improvement in reception is had 
by changing the position of the receiving aerial, but the 
most practical procedure is to locate the source and 
apply one of the forms of filter suggested. 


For a detailed treatise on this subject the dealer is 
referred to the “Manual on Interference” published by 
the Radio Manufacturers’ Association. 


SECTION V-a 
DESCRIPTIVE LIST OF ATWATER KENT RECEIVERS 


Two stages tuned R.F., large cabinet, 3 dials, 3 pt. ant. tap switch, 
One stage tuned R.F., large cabinet, 2 dials, 3 pt. ant. tap switch, 


“Open” or Board Type Battery Sets 


Type “11” tuner, 1 stage fixed R.F., det. and 2 stage amp. unit, potentiometer control. 
stages fixed R.F., det. and 2 stage amp. unit, potentiometer control. 


Two stages tuned R.F., 3 variable condensers, 3 R.F. transformers, detector, 2 stage unit 
Gray-green condensers. 


stage unit, potentiometer control. 


stages fixed R.F., det. and 2 audio—all tubes in one metal container. 
Two stages tuned R.F.—3 var. condensers, etc., same as No. 4340, but different wiring. 


Brown conds., with battery cable attached. 


(10B has 3 tap ant. switch.) Same as 4550, but black variable condensers. 
Two stages R.F., det. and 3 stages audio—3 variable condensers, cable attached. 


No pot. One R.F. rheostat only for both R.F. tubes. 


Similar to 4620, but with switch to control last audio stage, and no potentiometer. 


2 rheostats. 
2 rheostats. 


Small mahogany cabinet, 3 dials, tap switch, battery cable attached. 
570, but with sockets and rheostats for 3-volt dry cell tubes. 
570, but with “UX” type sockets and other refinements. 
One tuning dial, small mahogany cabinet, two rheostats, 3 stages R.F. 
Metal cabinet, tubes inserted from bottom—one dial, one rheostat, ship-type name-plate. 
Long cabinet, one dial, two rheostats—4 stages R.F. double R.F. transformers. 
Small mahogany cabinet, one dial, ant. adj. knob, two rheostats, double R.F. transformers. 
Large deep mahogany cabinet, several metal shielded compartments inside, one dial, 


same as Model 33; Type Y (metal), A.C. power unit goes with 


Same as Model 40, but with automatic voltage reg., ball feet, dial in 5 
Same as Model 42, but with double R.F. transformers, 4 stages R.F. amp. 
Console type—metal stand, speaker in base, antenna and ground leads supplied; set 


3 stages R.F., 1 dial, 1 volume control knob, 


Same as Model 37, but double R.F. transformers and 4 stages R.F. amp., 1 dial. 
Same as Model 37, metal cabinet, but black dial and volume knob and other minor 


divisions. 


Part No. Model No. Tubes 
4052 aan 4 
4066 te 5 Typelsll stunerae 
4340 10 5 
and potentiometer. 
4445 9 4 One stage tuned R.F. amp., 2 tuners and det. 2 
4333 5 5 ivoe Sb tunery, 2 
4600 10 D 
4550 10A &10B 5 (10B has 3 tap ant. switch.) Similar to 4340. 
4560 1A&10B 5 
4620. ae 6 
4700 10 5 Similar to 4340 & 10B 4550-4560. 
4910 Le 6 
Cabinet Type Battery Sets 
4640 20 5 
4880 19 4 
4920 24 5 Same as 4640, but in “deluxe” cabinet, with feet. 
7570 20 Compact 5 
7780 al 5 Same as No. 7 
7960 20 Compact 5 Same as No, 7 
S000 30 6 
§ 100 Bo 6 
8270 Be 7 
$9230 33 6 
8500 50 7 
antenna adjusting knob, 2 rheostats. 
9840 48 6 Similar to Model 30, but gold panel. 
9860 49 6 Similar to Model 33, but gold panel. 
A.C. Sets—Using “A.C. Tubes” 
9390 36 6andrect. Small mahogany cabinet, 
Model 36 set. 
Metal cabinet contains set and power unit, 3 
9500 Sui tees ship-type nameplate. 
9400 33 (fe : 
9800 40 Gj 4 
differences; modernistic nameplate. 
9850 42 pba 4 
9900 44 (Re pSeahaks 
9930 52 Ome Ss 
chassis same as Model 42. 
Direct Current (110-Volt) Sets 
9910 41 7 


Metal cabinet contains set and power unit, 3 stages R.F., detector, 2 


stages A.F. (last 


stage “push-pull” type, 2 tubes, one mounted on right-hand side of power unit). 
Chassis similar in appearance to Models 37, 40, 42 and 52. 


Filaments in series. 
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SECTION VI 
SERVICING RECEIVERS AND A. C. POWER UNITS 


When a thorough inspection of the customer's in- 
stallation, etc., shows conclusively that the cause of the 
trouble lies within the set itself, the best plan is for the 
service man to disconnect the set and take it to his 
shop for test and repairs. 

In a few cases, where the trouble is a very minor one, 
it would perhaps be permissible for the service man, if 
experienced and capable, to make repairs in the set 
owner’s home, but with the full shop equipment and 
absence of a critical audience, a more satisfactory and 
permanent job can almost always be done. 

Moreover, it is always well to apply a complete volt- 
meter test to a set which has given trouble, as well as 
to check the alignment of the condensers and thoroughly 
inspect the wiring with a view to eliminating the possi- 
bility of any future trouble developing. 

The main tests to be applied to a set which comes in 
for repair, may be classified as follows, applied in order 
named: 

(1) Visual inspection. 

(2) Continuity tests, with volt-meter. 

(3) Voltage tests (A. C. sets only). 


The conducting of these tests will now be outlined. 


1. Visual Inspection 

In order to make a satisfactory visual inspection of 
the wiring and condition of the parts in a receiver, it 
is necessary to remove the set from the cabinet. This 
presents no particular difficulties, and by following in- 
structions given in connection with service data on in- 
dividual sets, the procedure can be accomplished in a 
minimum of time. 


Points for Inspection 
The following features should be given special atten- 
tion in making the general visual inspection: 
1—SOLDERED JOINTS—examine for firmness. A 
poor physical joint means a poor electrical con- 
nection. Note especially ground lug connections. 
2—SCREWS, BOLTS AND NUTS—must be all 
tight. 
3—INSULATION ON WIRING—must be perfect 
and not cut or frayed through where it passes 
metal edges of tube contacts, etc. 
4—TUBE SOCKET FINGERS—should be clean 
and tight. 
5—SWITCHES—switch blades should be clean and 


make good contact. 
6—DIALS—should not scrape on panel. 
7—GRID RESISTANCES—note | if 
tightly riveted on. 
8—R. F. TRANSFORMERS—examine for loose or 
damaged coils, or bad connections at terminals. 
9—VARIABLE CONDENSERS—check for foreign 
particles between plates and note spacing between 
rotary and stationary plates. 
10—RHEOSTATS or VOLUME CONTROL—must 
operate smoothly. 


intact and 
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11—POWER SUPPLY CABLE—note condition of 
insulation on leads and condition of terminals at 
power end. 

12—POWER UNIT (A.C. SETS)—cable connec- 
tion panel must be bolted down tightly. 

13—SUPPLY CABLES (A. C. SETS)—note if cut 
by power unit lid. 


2. Continuity and Voltage Tests 

After set has been thoroughly checked by visual in- 
spection in accordance with paragraph 1, the next step 
toward locating possible defects will be to apply the 
series of circuit continuity tests. These tests should be 
made even though the condition which apparently 
caused the complaint has been located through the visual 
inspection. 

In case of the A. C. sets, it will be necessary also to 
check the voltages supplied to the various circuits by 
the power unit. Voltage tests are unnecessary in the 
case of the battery type sets, since the batteries or other 
sources of voltage are usually checked individually be- 
fore attempting to apply any tests to the set chassis. 

The following pages contain complete sets of con- 
tinuity tests for all A. K. receiving sets manufactured 
since 1924, and also for the power units used in the 
A. C. type receivers. A complete voltage table covering 
all A. C. sets will be found at the end of this section. 

The following abbreviations are used in the continuity 
test charts: 


Meaning 


Abbreviation 

"8 Shree ge gray a Ist radio frequency socket 
ie al, hopeless 2nd “ is 7 

1g oS ot Sino So Ca Sf Jo Pate rg i 

2 AT Sola gy Mos 5a a Ath “* i 7 
Ib fe latent Cmca, Sal Ne ane Detector socket 

Le a), teria Se ema Ist audio frequency socket 
25, PG NCOe A ee 2nd “ “f si 
Bai bonnes -< Uire ar 2 7 

Bae esligs cierto ssn! 5 hae Positive filament contact 
cipal SER ini res Mn anaes Negative : 

Ee Ee RRO ere eR Grid _ contact 

APO AROG: ORS oe Plate 7 

(ins An Cvéets)* . wes Cathode “ 

Dred ope eke Ue ce" Radio frequency transformer 
fea) ce NS de ty gre eee Audio ‘ a 


In the tables, to identify a certain contact of a certain 
socket, the abbreviation of the contact is combined with 
the abbreviation of the socket. 

Thus the grid (G) contact of the third R. F. socket 
is referred to as G3R. The negative filament contact of 
the second A. F. socket is referred to as —F2A, the 
cathode of the detector socket (in A. C. sets) would 
be CD, P2A would mean the plate contact of the second 
audio frequency socket, and so on. 

The use of these symbols will enable the service man 
quickly to recognize the corresponding socket on the 
set without having to refer to the chart or wiring dia- 
gram. 


Model 10B Receiver—Test Chart, Continuity Table and Diagram 


SPEAKER POST Nol 
i RE BY- PA H 
=e bb thay SPEAKER POST No.Z 
{(onpER eee. 
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we 


— 


_ 


2 
3 
2 
g 


x 
we 
- 
a 
= 
=} 
od 
2 
Ww 
1B 


ee ee ow Sid 


DET-A.F. FIL. RHEOSTAT 


‘ 
‘ 
' 
{ 
' 
\ 


Fic. 28, 


(For Following Tests, Place Filament Switch “On,” Rheostats Barely “On” and Potentiometer Pointer to Left) 
NOTE: Unsolder +F Lead to Potentiometer, and One Lead to Potentiometer By- ‘Pass: Condenser. 


ie Corrects) REMARKS and FURTHER 
TEST FROM Wie Redan | WRONG READING INDICATES | POSSIBILITIES 
ee Baie eal end | Full | Open in cable. _ Examine cable for broken leads and 
to corresponding sold- | short circuits. Repair or re- 
ered cable connection : place cable if necessary. 
under board. | | 4 | ae 
BLACK to 
as Foihes Fudl | Open Ist R.F. fil. rheostat or connection. | Examine joints under board. 
—F2R | Full Open 2nd R.F. fil. rheostat or connection. | Examine joints under board. 
—FD, —F1A, —F2A Full Open Det.-A.F. fil. rheostat or connection. | Examine joints under board. 
Ground Post. Full Open ground connection. 
Antenna Post. Full | Open antenna coil or connection. | Test with ant. switch on each tap. 
GIR Full | Open antenna coil or connection. | 
Pie PR None No. 1, 2 R.F.T. primary circuit grounded. | Check transformer connections. 
PDOSPLA None | No. 1, 2 A.F.T. primary circuit grounded. | Examine connections. 
G2R Full Open secondary No. 1 R.F.T. / 
G1A, G2A Partial | None—Open secondary No. 1, 2 A.F.T. ' Full—Shorted secondary. 
RED to | x | Bei: = RN Re on i eT 
+F of Each Socket. | Full Open positive filament wire or connection. | Examine joints under board. 
PD None Shorted phone condenser. _ Located inside 3-tube container. 
GD None | Shorted grid condenser. _ Located inside 3-tube container. 
P1R None Shorted R.F. plate circuit by-pass condenser. | Install new type by-pass cond. 
PIR | Full Open primary No. 1 R.ET. | 
WHITE to} P2R \. Full | Open primary No. 2 R.F.T. no, ee AN 
- YELLOW to PD Partial None—Open ‘Primary No. 1 A. pe | Full—Shorted primary. 
BROWN to | | 
PIA Partial None—Open primary No. 2 A.F.T. Full—Shorted primary. 
Speaker Post No. 2. Full Open connection. | 


~ QTHER TESTS | - ee 
Across End Terminals | 


of Potentiometer. Nearly Full | None—Open potentiometer. | Full—Shorted potentiometer. 
Across Terminals of | None Shorted potentiometer by-pass condenser. | Located under board, left-front. 
Potentiometer Cond. | | Install new type by-pass cond. 
BLACK to | 


Center Contact of Po- | : 
tentiometer (turn knob.) | Nearly Full Open connection to slider. 


Resolder_ Connections to Potentiometer and ‘By- Pass Condenser. 


R- 4+ MEGS 009025 MF 


Fic. 29. 
Nore.—This set has two R.F. rheostats (one for each R.F. tube). —FIR connects to the slider lead 
of the ist R.F. rheostat instead of to —F2R. 
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Model 10 Receiver—Test Chart, Continuity ‘Pau and Diagram 


c + 
‘RF. By-Pass | 
| CONDENSER 

1 (UNDER GBoaRD) ! 
a 7 


R.F. FIL. RMEOSTAT 


FIL. SwiTCn 


EIGeou: 


SPEAKER POST No.1] 
SPEAKER POST No.2 


DET.-A.F. Fic. RHEOSTAT 


(For Following Tests, Place Filament Switch “On” and Rheostats Barely “On”) _ 


REMARKS and FURTHER 


TEST FROM ee) WRONG READING INDICATES 
Reading | POSSIBILITIES 
Each cable lead end Full Open in cable. Examine cable for broken leads and 
to corresponding sold- short circuits. Repair or re- 
ered connection under place cable if necessary. 
board. Bd eee ee ee ee 
© DABLACK to a 
—FI1R, —F2R Full Open R.F. filament rheostat or connection. Examine joints under board. 
—FD, —F1A, —F2A Full | Open Detector-A.F. rheostat or connection. Examine joints under board. 
Ground Post. Full Open ground connection. 
Antenna Post. Full Open antenna coil or connection. Test with ant. switch on each tap. 
GIR Partial Open antenna coil or first grid resistance. lst grid resis. located inside ant. coil. 
Tea Rae Nepean Re None No. 1, 2 R.F.T. primary circuit grounded. Check transformer connections. 
PD, PIA None |, No. 1, 2 A.F.T. primary circuit grounded. Examine conn. in 3-tube container. 
GER Partial Open sec. No. 1 R.F.T. or 2nd grid res. No. 2 grid res. inside No. 1 R.F.T. 
GiA Partial None—Open secondary No. 1 A.F.T. Full—Shorted secondary. 
G2A Partial None—Open secondary No.2 A.F.T. Full—Shorted secondary. 
RED to | 
+F of each Socket. Full Open positive filament wire or connection. Examine joints under board. 
Py | None Shorted phone condenser. Located inside 3-tube container. 
GD None Shorted grid condenser. Located inside 3-tube container. 
PIR | None Shorted plate circuit by-pass condenser. Located under board. 
Ground Post. None Grounded positive filament circuit. Inspect wir. for accidental grounds. 
YELLOW to PD Partial None—Primary No. 1 A.F.T. open. Full—Pri. No. 1 A.F.T. shorted. 
BROWN to | 
PIR Full Primary No. 1 R.F.T. open. 
POR Full | Primary No. 2 R.F.T open 
PLA Partial None—Primary No. 2 A.F.T. open. Full—Pri. No. 2 A.F.T. shorted. 
Speaker Post No. 2. Full Open connection. ete ee om i vs 
"SOTHER TESTS (| ~~ fq 
P2A to Spkr. Post No. 1. Full __Open connection. an ; 


a ¢ 


00025 AF 


R-% ME ES 


Bigsal. 
ae 


Model 12 Receiver—Test Chart, Continuity Table and Diagram 


DETECTOR RHEOSTAT 


Bie 32) 


SPEAMER POST NO 1 
SPEAKER POST NO. 2: 


GTH TUBE SWITCH 


(For Following Tests, Place Filament Switch “On” and Rheostats Barely “On’’) 


Correct | REMARKS and FURTHER 
TEST FROM | Readiig | WRONG READING INDICATES | POSSIBILITIES 
_ Each cable lead end Full ' Open in cable. iat be =e - Examine cable for broken leads and 
to corresponding sold- | | short circuits. Repair or re- 
ered end under board. | place cable if necessary. — 
_ SSBLACK to) 5 | ae - : 
—F1R, —F2R | Full Open R.F. filament rheostat or connection. | Examine joints under board. 
—FD, —FI1A | Full Open Det.-Ist A.F. fil. rheo. or connection. | Examine joints under board. 
—F2A, —F3A Full Open fixed resistance A.F. filament. _ Located inside right hand container. 
Ground Post. Full Open ground connection. / 
Antenna Post. Full Open antenna coil or connection. | Test with ant. switch on each tap. 
G1R Partial Open antenna coil or first grid resistance. No. 1 grid resistance inside ant. coil. 
PLR EZR: None No. 1, 2 R.F.T. primary circuit grounded. Check transformer connections. 
FED Uae J EADS None No. 1, 2, 3 A.F.T. primary circuit grounded. Examine conn. in 2-tube cases. 
G2R Partial Open sec. No. 1 R.F.T. or No. 2 grid res: No. 2 grid res, mside No, I R.E- DT: 
GIA, GZA. GA _Partial _; None—Open secondary No. 1, 2, 3 A.F.T. Full—Shorted secondary. | 
RED to 
+F of R.F., Det., Ist 
and 2nd A.F. Full Open positive filament w-re or connection. Examine joints under board. 
+F3A 
(6th Tube Switch to Rt.) Full Open wire or defective switch. No reading with switch turned left. 
PD None Shorted phone condenser. Located inside Det.-Ist A.F. case. 
GD None Shorted grid condenser. Located inside Det.-lst A.F. case. 
PIR Ss. None Shorted R.F. plate circuit by-pass condenser. Located under board. 
YELLOW tor = foe e 
me Athy Partial None—Open primary No. 1 A.F.T. Full—Shorted primary. 
BROWN to 7; 2 — : a 
PIR Full Open primary No. 1 R.F.T. 
P2R Full | Open primary No. 2 R.F.T. 
PIA Partial | None—Open primary No. 2 A.F.T. | Full—Shorted primary. 
P2A Partial | None—Open primary No. 3 A.EF.T. | Full—Shorted primary (no reading 
(6th Tube Switch to Rt.) | with switch turned left.) 
Speaker Post No. 2. Full Open connection. 


(Diagram shows one rheostat controlling 


2-9 EOS 
Es “\0 
Lt 
Rt ragea) 
= 


MiG od: 
detector and all three A.F. tubes. 


9 
te ry 
: ay 
ore ‘ *) 
(ahh oot 


Ho So" 
| vy} 
: Oo 7 


In actual set, rheostat controls detector and Ist audio 


only, 2nd and 3rd audio tubes being on separate fixed resistances.) 
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Model 20 No. 4640 Receiver—Test Chart, Continuity Table and Diagram 


i 
AF PATE CIRCUTT BY-PASS | 
CONDENSER 


BOTTOM aa 


Neate Stole 


Nwewe 


1@.-----.O'- 
GF) 
CP) 
2R aE c deedeotey 
® 
D tA 
bie os 


(For Following Tests, Place Filament Switch “On” and Rheostats Barely “On”) 


| Correct | REMARKS and FURTHER 
TEST FROM Reding WRONG READING INDICATES POSSIBILITIES - 
—A POST to ¥ | . 
—F1R, —F2R, Ground 
Post. | Full |} Open in R.F. filament rheo. or connections. 
—FD, —F1A, —F2A | Full | Open in Det.-A.F. fil. rheo. or connections. 
Antenna Post. | Full ' Open antenna coil or connection. Test with antenna switch on each 
of 3 points. 
+B Post. None ' Shorted R.F. by-pass condenser or grounded If necessary, unsolder by-pass con- 
| R.F.-Ist A.F. plate circuit. denser connection and test sep- 
| arately. Examine plate circuits 
for accidental grounds. 
G1R | Nearly Full | Open antenna coil or first grid resistor. : Test sec. and grid res. separately. 
Grid resistors are mounted on 
. back of R.F. var. condensers. 
G2R Nearly Full | Open secondary No.1 R.F.T. or open second | Test sec. and grid res. separately. 
grid resistor. : Grid resistors are mounted on 
back of R.F. var. condensers. 
GD None | Shorted detector grid condenser. 
G1A | wesParhal | None—Open secondary No. 1 A.F.T. Full—Shorted secondary. 
G2A | Partial | None—Open secondary No. 2 A.F.T. Full—Shorted secondary. 
Stator of Detector Vari- | Pa, : 
able Condenser. __ Falke) i Coen seccndarys Nog 2 BOP To con os _ i eee 
cA —B POST to. 
+F of All Sockets. Full | Open positive filament circuit. 
PD None | Shorted phone condenser. eee ks. oe ee 
+20 (DET.) POST to | 
PD Partial | None—Open primary No. 1 A] Be Pull—Shorted primary. 
+B POST to 
P1R Full | Open primary No. 1 R.F.T | 
P2R Full | Open primary No. 2 R.F.T 
PIA | Partial | Open primary No. 2 A: Pel: | Full—Shorted primary. 
ppeaker Post No.2... Full Open connection. 
= 1B -A +048 
R-FAECS —-,0O0RE AF 9000 


ATi 


0 
aif 
— 


Fic, 35. 
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Model 20 Compact Receiver—Continuity Table 


| 
| 
| 
| 
| 
| 


WRONG READING INDICATES 


POSSIBILITIES 


NOTE: Examine cable for broken 
leads, broken connections and 
short circuits. Repair or re- 
place cable if necessary. 


Correct 
TEST FROM Reading 
BLACK to 
—F1iR, —F2R, Ground | 
Post. Full 
—FD (7960 Set). | Full 
—F1A, —F2A (7960 Full 
Set). 
—FD, —FiA, —F2A Full 


(7570 Set). 
4+FD (7960 Set). 


| Nearly Full 


Open R.F. rheostat or connection. 
Open detector rheostat or connection. 
Open A.F. filament fixed resistance. 


Open Detector-A.F. filament rheostat or 


connection. 
Open detector grid bias resistance. 


Open primary antenna transformer or de- 
fective tap switch. 


Open secondary antenna transformer or open 
first grid resistance. 


No. 1, 2 R.F.T. primary circuit grounded. 


No. 1 A.F.T. primary circuit grounded. 


No. 2 A.F.T. windings grounded. 


None—Open secondary No. 1 R.F.T. or open 
grid resistor. 


Shorted grid condenser. 
None—Open secondary No. 1 A.F.T. 


Open secondary No. 2 R.F.T. 


Open positive filament circuit. 
Shorted phone condenser. 


Open primary No. 1 R.F.T. 
Open primary No. 2 R.F.T. 
None—Open primary No. 2 A.F.T. 


None—Open primary No. 1 A. F. T. 


Open cable lead or connection. 
None—Open primary No. 2 A.F.T. 


None—Open secondary No. 2 A.F.T. 


Antenna Post. Full | 
| 
G1R Partial | 
| 
| 
P1R, P2R None 
PD None 
PIA None | 
G2R > Partials 7) 
| | 
GD None | 
G1A (7960 Set). Partial 
Stator of Detector Vari- | 
able Condenser. Full 
RED to 
+F of All Sockets. Full 
PD (7570 Set). None_ 
WHITE to | 
Pag Full 
P2R | Full 
P1A (7960 Set). Partial 
YELLOW to Sm a eet eae 
Si ee 
BROWN to 
Speaker Post No. 2. | Full 
PIA (7570 Set). | _ Partial _ 
OTHER TESTS 
P2A to Speaker Post 
No. 1. Full | Open connection. 
—C Lead to G2A Partial | 
—C Lead to G1A 
(on 7570 Set). Partial 


None—Open secondary No. 1 A.F.T. 
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| Full—Shorted secondary. 


R.F. rheostat at left. 

Detector rheostat at right. 

Green insulated wire between rheo- 
tat assembly and —FI1A. 

Detector-A.F. rheostat at right. 


Test with antenna switch on each 
Otus taps: 

Test secondary and grid resistor 

separately. Grid resistors 

mounted on back of R.F. vari- 

able condensers. 

shorted by-pass condenser. 

(Unsolder lead and test con- 

denser separately.) 

shorted phone condenser (on 

7960 set). 

Examine transformer connections. 

Full—Shorted grid circuit or shorted 
grid resistor. 

Mounted on det. var. condenser. 

Full—Shorted secondary. 


Or 


Or 


Full—Shorted primary. 


Full—Shorted primary. 


Full—Shorted primary. 


Full—Shorted secondary. 


Model 20 Compact Receiver—Test Chart and Diagrams 


A G © 
AG E j é 
= ° * 2 ae <4 
vod § | Psise 
se av M x 
\@k 2 
Fic. 36. Moper 20 Compact Ser No. 7570. Wrrinc Diacram. 
FE aS 
OY- PASS COMDENSE R i BOTTOM 
i: SPEAKER POST WOR 
+ i + i 
ASHE 
IR 2R D 1A 2A 
Fic. 37. Trstrnc CHart For Moper 20 Compact (Boto Types). 
\V GRIP COADENSER 


CGRIDLEAK SMEG 


AFT oY di "6 
“ILE D RESISTANCE FIRE. 2 RESISTANCE 


a come 


+4 
retin ind [oo97 ea 
y cA aa Sete 
| fe e/ ] ; 
CONE, 


NUQQOUU0 


iain Fatal en 
o7/z 
BF ConTHaL BETC CONTROL FILED AUDIO 
PMEOS TAT RHEOSTAT RESISTANCE 


Fic. 38. Moper 20 Compact Set No. 7960. Wurinc DiacramM. 
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Models 30, 35 and 48 Recetving Sets 


General Description 


The circuits of Models 30, 35 and 48 receivers are 
practically identical. Each has six tubes and single dial 
control. There are three stages of radio frequency 
amplification, a tuned detector, and two stages of audio 
frequency amplification. The first R. F. stage is un- 
tuned, being used as an antenna coupling tube for the 
purpose of eliminating the etfect of different sizes of 
antenna systems on the synchronism of the three tuned 
circuits, 

In Models 30 and 48 one rheostat controls the fila- 
ments of the three R. F. tubes, and another rheostat con- 
trols the detector filament. A fixed resistance is 
connected in series with the filaments of the two A. F. 
tubes. 

In Model 35 one rheostat controls the three R. F. 
filaments and a fixed resistance is connected in series 
with the filaments of the detector aod two A. F. tubes. 

Model 30 (Early Type) has mouided end-plate van- 
able condensers and three separate sockets for the R. F. 
tubes. Model 30 (Later Type) has metal frame vanable 
condensers and a single moulded base for the three 
R. F. sockets. 


Model 48 is similar to the later Model 30, but has a 
gold-finished panel and other minor refinements. 

The chassis of Model 35 is similar in appearance to 
the later Model 30 and to Model 48, but it is mounted 
inverted inside a metal cabinet that is open on the 
bottom. 


1. Model 35. 
Cabinet 

Remove dial and vernier knob. Unscrew six bolts 
holding bottom rim to cabinet and remove rim. Remove 
six screws, three in a row at each end of the vertical 
side of metal frame. (Use magnetized screw driver.) 

With top of cabinet on table, pull chassis back slightly 
to clear condenser shaft and rheostat knob, then lift 
set up and out, tilting chassis so the filament switch 
knob is inclined away from the table in order that the 
switch knob will clear the cabinet. 


2. Model 30 (“ater Type) and Model 48. 
Removing Chassis from Panel 
Remove dial and vernier knob. Remove six screws, 
three in a row at each end of vertical side of metal 
frame. The panel may then be removed. 


3. Model 30 (Early Type). Replacing Sub- 
Panel Assembly 


Remove set from cabinet. Remove dial and vern:er 
knob. Unsolder leads from sub-panel assembly. Re- 
move three screws in front panel at center variable con- 
denser and four screws along the bottom. It is necessary 
to remove bolts on the third R. F. socket and remove 
fixed by-pass condenser in order to change the sub-panel 
assembly. (If the by-pass condenser is of old sty!c— 
brown color—replace with No. 8685.) Remove sub- 
panel assembly. 


Removing Chassis from 


Loe] 


Attach the replacement sub-panel assembly, without 
tightening screws, and replace the fixed condenser, 
which is held by the two bolts passing through the third 
R. F. socket. The edge ot the by-pass condenser must 
not be caug>t under the bottom angle of the sub-panel 
frame. Tighten screws holding sub-panel, solder con- 
nections exactly as the original, assemble set, and syn- 
chronize condensers. (See Section XI.) 


4. Replacing Condenser Group in Models 
30 (Later Type), 35 and 48 


Remove chassis from cabinet or panel. Loosen nine 
screws holding condensers to front of metal frame. 
Note how pulleys and belts are arranged and then re- 
move them. Replace one condenser at a time. Do not 
mix old condensers with the replacements. 


Remove two nuts on back of first variable condenser, 
which clamp grid resistor (grid condenser on third vari- 
able condenser) and lug of secondary lead. Remove 
three screws holding condenser to chassis and lift out 
the condenser. 


Put in the repfa-=ment condenser and its three screws, 
without tightening screws. Attach grid resistor and lug 
of secondary lead +o top and bottom bolts respectively 
on back of condenser. Repeat procedure with other 
two variable condensers. When the replacement con- 
densers are installed, put on the pulleys and belts, adjust 
belt tension and synchronize condensers. (See Section 


XL) 


5. Replacing R. F. Amplifier Assembly in 
Models 30 (Later Type), 35 and 48 


Remove chassis from cabinet or panel. The R. F. 
amplifier assembly consists of three R. F. transformers 
mounted on a moulded three-socket base. The filament 
contacts are wired and have two leads for connection 
to rest of set; the plate circuits are wired and have one 
lead for connection to the +B, R. F. (white) cable lead. 
A lead from the yrid-end of each R. F. transformer 
secondary 1s soldered to a lug which is to be fastened 
to the bottom bolt on back of the variable condenser in 
front of each R. F. transformer. 


In replacing R. F. amplifier assembly, remove the old 
assembly by unsoldering the R. F. by-pass condenser 
lead, lead from grid of first R. F. socket, leads from grid 
resistors (unsolder at grid contacts of socket), two fila- 
ment circuit leads (at points where they connect to rest 
of set), and the +B, R. F. lead. Remove secondary wire 
lug from bottom bolt on each variable condenser. Un- 
solder, at gnd contact of detector socket, the lead from 
grid condenser, which passes through a hole in the R. F. 
base. Unsolder lead from ground lug to negative side 
of R. F. filament circuit. Remove five bolts holding 
R. F. base to metal chassis and remove the old R. F. 
amplifier assembly. 


Reassemble with replacement R. F. amplifier, reversing 
above procedure. 


TO PIR 


Fic. 


Fic. 


39. 


40. 


TO G3R 
TO G2R TO GD TO SLIDER 
LEAD OF 
R. F, 
RHEOSTAT 


N 
NOSUR EST NG 2) ROR ET: TO P2R pce 


View oF SuB-PaneL AsseMBLy Moper 30 (Early Type), SHowrxnc Wuere Eacu Leap Is To 
Be CoNnNECTED. 


TO STATOR TO STATOR TO STATOR 
OF LEFT VAR. OF CENTRE VAR. OF RIGHT VAR. 
CONDENSER CONDENSER CONDENSER TO GROUND 
LUG 
TO WHITE 
B CABLE 
: LEAD 
TO SLIDER 
LEAD OF R. F. 
RHEOSTAT 
NO. 3R.F.T. 
NO. 2 R.F.T. TO +FD 


NGM Rot, 


TO SLIDER OF 
R. F. RHEOSTAT 


View oF R.F. AMPLIFIER ASSEMBLY IN Mopecs 30 (Later Type), 35 anp 48, SHowinc WHERE EACH 
Leap Is To Be ConneECTED. 
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Replacing R. F. Transformers, Variable Condensers or 


Grid Resistors 1 in 1 Models 30, 35 and 48 


MODEL OF 
SET 


If ae R F. Sarees is 
Defective 


| 
| 
| 


If ae Variable Gcaaeae ae is 
Defective 


MODEL 30 


(with moulded end- 
plate condensers) 


Roce ‘Sues panel Aucaciuty No 
8,185. This consists of a met al 
frame, three variable condensers, 
three R. F. transformers, two 
| grid resistors, and one_ grid 
condenser, all mounted in place, 
with pulleys and belts adjusted. 


Renee Grins sae eats Ree 


8,185. 


lf One Gri Pediaer 
is Defective 


Replace defective re- 
sistor No. 8,092. 


MODEL 30 Replace R. F. Amplifier Assembly { Replace group (No. 9 100) ‘of ‘three Replace defective re- 
(with meta! frame | No. 8,449 for sets between | variable condensers. Use pulleys | sistor No. 8,439. 
condensers) Serial Nos. 636,101 and 639,358. | and belts of original group. 
No. 9,030 for sets above Serial 
*. | No. 644,351. : F ASV ae Se . | 
MODEL 35 | Replace R. F. Amplifier Assembly Replace group ‘of three variable Replace defective re re- 
No. 8,108 for sets previous to condensers. No. 9,201 (13 sistor No. 8,225 for 
| Serial No. 900,000. No. 8,440 plates) for sets previous to Se- sets previous to Se- 
for sets between Serial Nos. rial No. 900,000. No. 9,100 (17 rial No. 900,000. 
| 900,000 and 955,700. No. 9,020 plates) for sets after Serial No. No. 8,439 for sets 
for sets after Serial No. 955,700. 900,000.. Use pulleys and belts after Serial No. 
| of original group. 900,000. 
MODEL 48 Replace R 7 Amplifier Aeconbenl Replace group of three variable Praises x fective re- 
No. 9,030. condensers. No. 9,100. Use sistor No. 8,439. 
pulleys and belts of original 
: wer | { group. if eee 
~ ms i ee a Sie 
PV %% I . 2, r 
ij Cals tate RET Gein Leak “ GaeiD Con. AFT yee 
Ve a RET FIED specie FED RESIS pp 3 EG 
: = aK 
4 a S Bala /\ = vAR. (\ =i 
B = FS icone. & = 
e “ Leno. RED 
f GREEN-YELLOW 
~ / TRACER 
FIED BROWN 
.) RESISTANCE, 
F/LED COND i BLACK 
me ~£ WHITE 
y 
A! SONG, PETC. CoMTROL VIEL AGRO 
PHEOSTAT RAE OSTA PEWSTANOL 


Fic. 41. Wirrnc Diacram oF Mopets 30, 35 ano 48. (In Model 35, one rheostat controls the three R.F. filaments and a fixed 


resistance is connected in series with the detector and two A.F. filaments.) 


Aw 


RF PATE CIRCUIT BY-PASS 
CONDENSER 


edad Is k 2 


KER POST MOL 
i atl Uf a Flo o et i 
IR 2R 3R 
Fre. 42. Test CHart ror Mopers 30, 35 ano 48. 


Note.—Early Model 30 Sets have separate R.F. sockets, but the socket contacts are in same relative position as shown in above chart. 
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DETECTOR Gaid BIAS 
RESISTANCE ——? 


Continuity Test Table—Models 30, 35 and 48 


| Correct 
TEST FROM | Reading 
| 
| 
| 
= = | = 
BLACK to 
— hrol RUE. ocockets. Full 
Phot Ache cockets: | Full 
——)]) Full 
Ground Post. Full 
Antenna Post. Full 
G1R Full 
P of R. F. Sockeitss “None 
PD “None 
PIA None 
G2R Partial 
G3R Partial 
GD None 
GIA Partial 
Stator of Detector Vari- 
able Condenser. Full 
RED to 
+F of All Sockets. Full 
Black Nearly Full 
"WHITE to 
P of R.F. Sockets. Full 
|) Po ae PEL — Partial 
YELLOW to 
bale Be eA Partial 
BROWN to 
Speaker Post No. 2. ei 
OTHER TESTS | 
—C Lead (Green-Yel- | 
low Tracer) to G1A Partial 
P2A to Speaker Post 
Nod. | 


+ Full 


WRONG READING INDICATES 


Open R.F. filament rheo. or connections. 
Open A.F. fil. fixed resis. or connections. 


Open detector filament rheostat or connec- 
(Models 30 and 48.) 


tions. 
Open connection. 


Open antenna choke coil or connection. 


Open connection. 


No. 1, 2, 3 R.F.T. primary circuit grounded. 


No. 1 A.F.T. primary circuit grounded. 


No. 2 A.F.-T. primary circuit grounded. 
None—Open secondary No. 1 R.F.T. or open 


grid resistor. 


None—Open secondary No. 2 R.F.T. or open 


grid resistor. 


Shorted detector grid condenser. 
None—Open secondary No. 1 A.F.T. 


Open secondary No. 3 R.F.T. 


Open positive filament circuit. 
_ None—Open detector grid bias resistance. 


Open primary No. 1, 2, 3 R.F.T. 
Open primary No. LAF.T. 


Open connection. 


None—Open secondary No. 2 A.F.T. 


Open connection 
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(For Following Tests, Place Filament Switch “On” and Rheostats Barely “On’”) 


_ None—Open primary No. 1 Aske. 


_ Full—Shorted primary. 


REMARKS and FURTHER 
POSSIBILITIES 


Examine cable for open leads, 
broken connections and short 
circuits. Repair or replace 
cable if necessary. 


R.F. filament rheostat at left (on 
Models 30 and 48). 


Green insulated wire from rheostat 
assembly to —FI]A. 


Or open connection to det.-A.F. 
fil. fixed resis. (Model 35). 


Or shorted R.F. plate circuit by- 
pass condenser. (Unsolder lead 
and test condenser separately.) 


Or shorted phone condenser. (Un- 
solder lead and test condenser 
separately.) 


Inspect transformer connections. 
Full—Shorted grid resistor. 


Full—Shorted grid resistor. 


Mounted on back of last var. cond. 
Full—Shorted secondary. 


Full—Shorted bias resistor or 
grounded +F circuit. 


| Full—Shorted primary. 


| Full—Shorted secondary. 


Model 32 Receiving Set 


General Description 


The Model 32 is a seven-tube, single dial, battery 
type receiver, having four stages of radio frequency 
amplification, a tuned detector, and two stages of audio 
frequency amplification. The first R. F. amplifying tube 
is not tuned, being used as an antenna coupling tube 
for the purpose of preventing different sizes of antenna 
from disturbing the synchronism of the succeeding 
tuned circuits. 

The filaments of the R. F. tubes are controlled by 
one rheostat. Another rheostat controls the detector 
filament, and a fixed resistance is connected in series 
with the two A. F. filaments. 

The Model 32 may be recognized by its four double 
R. F. transtormers and four moulded endplate variable 
condensers. 


Replacing Sub-Panel Assembly No. 8296 


If one of the R. F. transformers or one of the variable 


condensers is defective, the entire sub-panel assembly ~ 


=< 


ET 
FILEO REVS TANCE 


PFT 
FIED RE S'S TAC 


VAR CONDENSER / 


must be replaced. This assembly consists of a metal 
frame, four moulded end-plate variable condensers, four 
double R. F. transformers, three grid resistors and a 
detector grid condenser, all mounted in place with pul- 
leys and belts adjusted. 


Remove dial and vernier knob. Unsolder leads from 
sub-panel assembly. Remove three screws in front 
panel at second variable condenser and five screws along 
the bottom. Remove two bolts holding fourth R. F. 
socket and remove by-pass condenser. (If by-pass con- 
denser is of old style—brown color—replace with No. 
8685.) Lift out old assembly. 


Screw the replacement sub-panel assembly into posi- 
tion, without tightening screws, and replace the by-pass 
condenser, which is held by two bolts passing through 
the fourth R. F. socket. The edge of the condenser 
must not be caught under the bottom angle of the sub- 
panel frame. Tighten screws holding sub-panel. Solder 
connections exactly like original, assemble set and syn- 
chronize condensers. (See Section XI.) 


CHIDO CONDENSER 


ORIO LEAK- SMEG. 


BROWN 
RED 


YELLOW 


GREEN-YELLOW 
TRACER 


PLACK 
WHITE 


Fic. 43. 
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Fic. 44. 
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Wirinc DiacRAM OF Mopet 32. 
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TESTING CHartT For Mopex 32. 


Continuity Test Table—Model 32 


(For Following Tests, 


Place Filament Switch “On” and Rheostats Barely “On’’) 


TEST FROM — Correct’ | WRONG READING INDICATES FG Meet plat 
Reading © POSSIBILITIES 
iz LOT OE, oT eR a (i, cae ee | Examine cable for broken leads or 
short circuits. Repair or re- 
0 A oe sae ee U2) ____._ _|____ Place cable if necessary. 
BLACK to | | 
—F of R.F. Sockets. Full | Open in cable, connection, or R.F. rheo. R.F. rheostat at left. 
—FD | Full Open connection or detector rheostat. Detector rheostat at right. 
—F of A.F. Sockets. Full Open connection or A.F. fil. fixed resistance. | A.F.  resistance—green insulated 
wire from rheostat assembly to 
| —FI1A. 
Ground Post. Full | Open ground connection. | 
Antenna Post. | Full | Open antenna choke coil or connection. 
G1R ; Full Open connection. | 
PiR; P2R; P3R, P4R None No. 1, 2, 3, 4 R.F.T. pri. circuit grounded. | Or shorted R.F. by-pass condenser. 
PD None No. 1 A.F.T. primary circuit grounded. | Or shorted phone condenser. 
P1A None No. 2 A.F.T. primary circuit grounded 
Red Nearly Full | None—Open detector grid bias resistance. | Full—Shorted bias or grounded pos- 
| itive filament circuit. 

G2R, G3R, G4R | Nearly Full | None—Open secondary No. 1, 2, 3 R.F.T. or | Full—Shorted grid resistor. (Re- 
open No, 1, 2, 3 grid resistance. | sistors mounted on back of R.F. 
variable condensers). 

Stator of Detector Vari- Full | Open secondary No. 4 R.F.T. 
able Condenser. 
G1A_ Partial _| None—Open secondary No.1 A.F.T. _ |_Full—Shorted secondary, 
RED to | | 
__+F of All Sockets. Full | Open in cable or connection. =e ae 4 WJ 
WHITE to | 
Plate of Each R.F. Full | Open primary No. 1, 2, 3, 4 R.F.T. ' 
Socket. 
eA Partial None—Open primary No. 2 A.F.T. | Full—Shorted primary. oe 
YELLOW to ni | 
ED Partial __None—Open primary No. 1 A.F.T. | Full—Shorted primary. 
BROWN to 
Speaker Post No. 2. Full | Open in cable or connection. pee 
OTHER TESTS | | 
P2A to Speaker Post : 
No. 1. Full Open connection. | 
Green-Yellow Tracer to | 
2A Partial None—Open secondary No. 2 A.F.T. | Full—Shorted secondary. 
ro-rA roc 70 0 ED pa 
: -F4R 
TO G?R TO-F3R TO-Fa4 RHEOSTAT 


+B RF. 


TO PIR 
NO. 1 R. F. T. 


+B RF. 
TO.P3R 


NO. 2 R. F. T. 


+ BRE 


NOS ReF. T. 


TO P4R 


NO. 4R.F. T. 


Fic. 45. View or Sus-PANEL AssemMBLy Mopet 32, SHowinc WHERE EacH Leap Is To Be ConnecTeEp. 
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Models 33 and 49 Sets 


General Description 

The Model 33 is a six-tube, single-dial, battery-type 
receiver, having three stages of tuned radio frequency 
amplification, a tuned detector, and two stages of audio 
frequency amplification. The first variable condenser, 
tuning the secondary of the antenna transformer, has an 
extra independently variable plate controlled by a small 
knob at the left (antenna adjustment knob). This com- 
pensates for different size of antenna and makes it pos 
sible to maintain synchronism between this circuit and 
the other three tuned circuits. 


The three R. F. filaments are controlled by one rheo- 
stat, the detector filament by another rheostat, and a 
fixed resistance is connected in series with the two A. F. 
filaments. 


Model 49 is similar to Model 33, but has a gold- 
finished panel. 


Removing Chassis from Panel—Loosen set screws in 
antenna adjustment knob and in the tuning dial. Ke- 
move vernier knob, tuning dial, and antenna adjustment 
knob. Remove six screws, three in a row at each end 
of the vertical side of the metal frame. Remove one 
screw near the center of the vertical side of metal frame. 
The panel may then be lifted clear of the chassis, taking 
care not to break the connections from rheostat assembly. 
(In removing set from cabinet it is sometimes necessary 
to slide the set out toward the left in order that the 


v7 


LONG ANTENNA 


by-pass condenser will come at a place where the bottom 
wood strip, which holds panel screws, is cut away.) 


Replacing Variable Condensers 


If one of the variable condensers is defective, replace 
entire group of four. Part No. 9190. Use pulleys and 
belts of original group. 


Procedure: Loosen twelve screws holding variable 
condensers to metal frame. Note how pulleys and belts 
are arranged and then remove them. Replace one con- 
denser at a time. Do not mix up the old condensers 
with the replacements. 


Remove the double R. F. transformers which are 
mounted on backs of variable condensers (do not un- 
solder transformer leads), at the same time removing 
the grid resistors, the grid condenser and the lugs of 
secondary leads, which are held to the condensers by 
the same nuts that hold the R. F. transformer brackets. 


Remove the three screws holding first condenser, lift 
out the condenser and put in replacement without tight- 
ening screws. Mount the first R. F. transformer, the 
first grid resistor and the secondary lead lug, on the two 
bolts on back of the condenser. Make certain that the 
axes or long sides of the transformer coils are vertical. 
This may be checked by seeing that the sides of coils 
are parallel to the vertical metal strip on the back of 
the condenser. (Continued on page 40.) 


GP'C CONDENSER 
VRE CONDENTER = / 


/ By atc ANTENA ce OMIOLEAA- IME 
f 
if ee pee ‘hot VE of er 
FILED RESISTANCE \ FILED LE SISTANCE \ PIKE RESISTANCE \ he Ve \ 
™ ~~ / me t 
Sine 2 : 
, ME SNE 
— i il Ub is 
= (N) ail 3/N 
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Fro. 47. Testinc Crart—Mopecs 33 anno 49. 
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(For Following Tests, Place Filament Switch “On” and Rheostats Barely “On”’) 


| 


TEST FROM 


2 “BLACK to. 
—F of R.F. Sockets. 
—F of A.F. Sockets. 


==} D) 
Ground Post. 
Each Antenna Post. 


G1R 


PIR, P2R, PSR 


PD 
PIA 
GeR 
G3R 
G1A 


Stator of Detector Vari- 
__able Condenser. _ 


RED to | 
| 
| 


+F of All Sockets. 


Continuity Test Table—Models 33 and 49 


Correct 
Reading 


Full 
Full 


». 

* Full 
Full 
Full 


Partial 


None 


None 


None 
Partial 


Partial 


Partial 
Full 


Full 


| 


} 
} 
} 


| 
! 


WRONG READING INDICATES 


Open R.F. filament rheostat or connection. 


Open A.F. fil. fixed resis. or wiring. 


detector rheostat or connection. 
connection. 
primary of antenna transformer. 


Open 
Open 
Open 


None—Open secondary antenna transformer 


or open grid resistor. 


No. 1, 2, 3 R.F.T. primary circuit grounded. 


No. 1 A.F.T. primary circuit grounded. 


No. 2 A.F.T. primary circuit grounded. 


None—Open secondary No. 1 R.F.T. 
open grid resistor. 


None—Open secondary No. 2 
open grid resistor 


None—Open secondary No. 1 A.F.T. 
Open secondary of last (No. 3) R.F.T. 


R.F.T. 


Open positive filament circuit. 


REMARKS and FURTHER 
POSSIBILITIES 

| Examine cable for open leads, 
| broken connections and short 


circuits. Repair or replace 
cable if necessary. 

R.F. rheostat at left. 

Fixed A.F. filament resistance is 


green insulated wire between 
rheo. assembly and —F1A., 
Detector rheostat at right. 


| 


Full—Shorted grid circuit or shorted 
grid resistor. 

Or shorted R.F. plate circuit by- 
pass condenser. (Unsolder con- 
denser Jead and test condenser 
separately.) 

Or shorted phone condenser. (Un- 
solder condenser lfead and test 
condenser separately.) 

Inspect transformer connections. 


or Full—Shorted grid circuit or shorted 
grid resistor. 
or Full—Shorted secondary circuit or 


grid resistor. 
Full—Shorted secondary. 


resistance or 


Black. | Nearly Full None—Open detector grid bias resistance. ~ Full—Shorted bias 
grounded +F circuit) 
WHITE to 
wot ker. sockets. Full Open primary No. 1, 2, 3 R.F.T. 
PIA Partial _| None—Open primary No. 2 A.F.T. _| Full—Shorted primary. 
YELLOW to | | 
PD Partial None—Open primary No. 1 A.F.T. | Full—Shorted primary. 
BROWN to | 
Speaker Post No. 2. Full | Open cable lead or connection. 
J 4 ae te & . a ae 
OTHER TESTS | 
P2A to Speaker Post | | 
No. 1. Full | Open connection. 
—C Lead Green-Yellow 
Tracer to G2A Partial | | Full—Shorted secondary. 


None—Open secondary No. 2 A.F.T. 
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Repeat procedure with each condenser and when all 
four are in place, put on the pulleys and belts, adjust 
belt tension and synchronize condensers. (See Section 


XI) 


Replacing R. F. Transformers 


If one of the double R. F. transformers is defective, 
replace entire group of four. Part No. 9220. 


In replacing double R. F. transformers, substitute one 
transformer at a time, mounting and connecting the re- 
placement exactly like the original. Do not mix up the 
old coils with the replacements. Remove two nuts on 
back of first variable condenser which hold R. F. trans- 
former brackets, unsolder transformer connections and 


STATOR. 


To ‘SHORT’ | 
ANT. POST.F 


TO ‘LONG’ 
ANT. POST. 


ANT. TRANS. 


Goawres 40 


remove old transformer. Put replacement transformer 
in position, seeing that the grid resistor and lug of 
secondary lead are replaced properly, and tighten the 
two nuts. The transformer angle brackets must be 
arranged so that the axis or long sides of the coil are 
vertical. This may be checked by seeing that the long 
sides of the coils are parallel to the vertical metal stri 
on the back of the variable condenser. Solder leads 
exactly like the orginal. Repeat procedure with each 
R. F. transformer. 


The antenna transformer may be identified by its five 
leads; other R. F. transformers have four leads. 

No. 1 R. F. T. has one green lead. 

No. 2 R. F. T. has one yellow lead. 

No. 3 R. F. T. has one blue lead. 


STATOR. 


To+8 


No. 4,2,3 RAT. 


Fic. 48. SketcH SHowinc How Leaps From ANTENNA 
TRANSFORMER AND From R.F. TRANSFORMERS 
Are To Be ConNECTED, 
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Model 50 Set 


General Description 


The Model 50 employs seven tubes, having four 
stages of radio frequency amplification, a detector, and 
two stages of audio frequency amplification. The four 
stages of radio frequency are not tuned, the R. F. trans- 
formers being of a special air-core design, which covers 
the entire wave-length band efficiently. These trans- 
formers therefore do not have variable condensers con- 
nected across their secondaries. 


A special method of tuning is used to couple the 
antenna circuit to the grid circuit of the first R. F. 
stage. This consists of a series or cascade of three tuned 
circuits loosely coupled together, tuned by three con- 
densers geared together by belts similar to those used 
in the tuned R. F. sets. (Sce schematic diagram.) 


The distance between the three tuning coils and the 
angle at which they are suspended relatively to each 
other, is worked out to give a selective filter between 
antenna and the first R. F. stage. As in the Model 33, 
two posts are provided for connection to the antenna 
coil, and one plate of the condenser across the secondary 
of the antenna circuit is separately adjustable, in order 
to compensate for different antenna lengths which may 


be used. 


The selected signal which is tuned in by the station 
dial is passed through the four R. F. stages where it is 
amplified to considerable volume before reaching the 
detector. The detector and audio portion of this set is 
practically the same as in other Atwater Kent receivers. 


In order to obtain selectivity and stability of opera- 
tion, the various R. F. sections of the set (tuning stage, 
first and second R. F. stages, third and fourth R. F. 
stages and detector), are separately encased in grounded 
metal containers, and the entire set is enclosed in a 
single grounded metal housing that fits in the mahogany 
cabinet. 


This shielding helps prevent interaction between the 
fields of the various coils, but its main purpose is to 
prevent any signal from outside entering the amplifying 
stages direct, without having passed through the antenna 
tuning system. The elimination of undesired signals is 
thereby readily obtained, and external “pick-up” reduced 
to a minimum. Pick-up of signals by the battery cable 
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is eliminated by a by-pass condenser connected across 
the “A” battery circuit at the upper end of cable, and 
and by a choke-coil in the R. F. positive “B” voltage 
lead, the terminals of this choke being shunted to the 
ground by two additional by-pass condensers. (Sce 
schematic diagram, Fig. 50.) 


One rheostat (left-hand knob) controls the filaments 
of the four R. F. tubes, a separate rheostat (right-hand 
knob) controls the detector filament, and a fixed resistor 
is connected in series with the filaments of the two A. F. 
tubes. 


Removing Set from Mahogany Cabinet 


Remove set from wood cabinet by taking out four 
round-head wood screws which hold bottom of metal 
case to the wood cabinet. Then take wood screws out 
of front panel, and slide metal case out of cabinet. 


Removing Set from Metal Case 


Remove the fourteen filister-head screws along bottom 
and sides and one screw at center top which hold the 
set to the metal case. The set, with its attached cable, 
may then be slid out of the metal case. 


Testing Model 50 


The continuity tests may be applied to Model 50 set 
without removing the set from its mahogany cabinct. 
The test prongs (in the voltmeter-battery testing cir- 
cuit) should be long and sufficiently narrow at the 
pointed ends to fit down through the socket holes and 
make connection with the socket contacts. A test table 
and photographic chart for the Model 50 appear on the 
following pages. 


Replacements 


After applying the continuity tests and determining 
the source of trouble, the set may be removed from its 
metal case and repaired. In making replacements, first 
carefully study the manner in which the defective mate- 
rial is mounted and connected, then substitute the re- 
placement, mounting and connecting it in exactly the 
same way as the original. 


SPEAKER POST 


M NO 1 
SHORT ANT. POST 
SPEAKER POST 
LONG ANT POST NO. 2 


NO.1 A. FT. NO. 4R.F T. NO 3R.F T NO 2R.F T. 
DETECTOR D 4R sR . 
GRID LEAK 


NO: 2 A. FT. 


R.F. BY PASS 


~B” BY-PASS CONDENSER 
CONDENSER 
“A” BY PASS 
CONDENSER 
ANTENNA 
TRANS. NOIR FT 
Us mS ist RF PLATE 
COUPLING CIR RES 
COIL 
ted TUNED 
CIRCUIT 
BALANCING 
CONDENSER 
a 
F CaF ace 


Int RF GRID LEAK 
Fic. 49. Testinc Cuart For Mopex 50. 
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A000000 


w je 
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Fic. 50. Wirinc Diacram of Mopev 50. 
Note.—Black lead (—F) is grounded—not shown in diagram. Most of Model 50 Sets also have an R.F. choke 
between plate of second audio tube and speaker post No. 1. 
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TEST FROM 


(For following tests 
place Filament Switch 
“on” Rheostats 
barely “on.”) 


BLACK to 

—F of each R.F. socket. 

—FD 

—F of each A.F. socket. 

Ground Post. 
Each Antenna Post 

Stator of each Variable 

Condenser. 


Plate of each 
socket. 


R:F. 


PD 
Red 


BEN 
G2R 


G3R 
G4R 


GD 
Black sec. lead of No. 4. 
Rey AD 


Continuity Test Table—Model 50 


(Colors Refer to Cable Leads, Unless Otherwise Specified) 


Correct 
Reading 
| 
| 


Full 
Full 
Full 
Full 
Full 
Full 


None 


None 
None 


None 


| 
| 


| 


| Open 


| 
| 
| 


Nearly Full | 


Nearly Full — 


Nearly Full | 


None 


Nearly Full 


WRONG READING INDICATES 


Open in cable, wiring or R.F. rheostat. 
Open connection or open det. rheostat. 
Open con. or open A.F. fil. fixed resis. 
Open ground connection. 

Open antenna coil or connection. 


sec. ant. trans., or open tuned coupling 
coil, or open primary 3rd tuned circuit. 


Nos. 1, 2, 3, 4 R.F.T. pri. circuit grounded. 


No. 1 A.F.T. primary circuit grounded. 

Grounded positive filament circuit or shorted 
“A” by-pass condenser. 

No. 2 A.F.T. primary circuit grounded. 

None—Open secondary No. 1 R.F.T. or open 
auxiliary coil No. 2 R.F.T. 

None—Open secondary No. 2 R.F.T. or open 
auxiliary coil No. 3 R.F.T. 

None—Open secondary No. 3 R.F.T. or open 
auxiliary coil No. 4 R.F.T. 


Shorted detector grid condenser. 


Open secondary No. 4 R.F.T. 


| 


REMARKS and FURTHER 
POSSIBILITIES 


"Examine cable for open leads, 


| broken connections and short cir- 


cuits. Repair or replace cable if 
necessary. 


R.F. rheostat at left. 
Detector rheostat at right. 


Located in container at rear of vari- 
able condensers. 


Or shorted “B” or R.F by-pass 
condenser, or shorted balancing 
condenser. 


Or shorted phone condenser. 


Full—Shorted secondary or shorted 
fixed secondary condenser. 


Full—Shorted secondary or shorted 
fixed secondary condenser. 


Full—Shorted secondary or shorted 
fixed secondary condenser. 


Full—Shorted secondary. 


G1A Partial None—Open secondary No. 1 A.F.T. _ Full—Shorted sec. No. 1 A.F.T. 
alt ae ___None | Grounded secondary circuit No.2 A.F.T. et ae p43 7 
RED to | 
_+F of all sockets. Full __| Open cable lead or connection. are | f 
WHITE to | 
Plate of each R.F. , Nearly Full | None—Open cable lead or primary No. 1, 2, 
socket. 3, or 4 R.F.T., or open R.F. choke coil. | 
__PIA st _—=sCPPartial ~—_'|_ None—Open primary No. 2 A.F.T. | Full—Shorted primary. 
YELLOW to | 
pad PD. : Partial | None—Open pri. No. 1 A.F.T. _ Full—Shorted primary. 
BROWN to | | 
Speaker Post No. 2 Full | Open cable lead or connection. 


OTHER TESTS 
P2A to Speaker 
: _ Post No. 1 
Green-Yellow Tracer 
to G2A 
G1R to Center Screw of 
Balancing Condenser. 
Center Screw of Bal- 
ancing Condenser to 
—FIR © 


4 
1 


Nearly Full 


Partial 


Nearly Full | 


None 


| 
| 


Open connection or open output R.F. choke. 


| None—Open cable lead or sec. No. 2 A.F.T. 


None—Open secondary 8rd tuned circuit. 


Shorted grid section of balancing condenser. 


Full—Shorted secondary. 
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Model 36 Set 


General Description 


Model 36 is a six-tube, single-dial receiver designed 
for A. C. tubes, with filament, plate and grid voltages 
supplied by type “Y” Atwater Kent power unit. 


Model 36 has three stages of tuned radio frequency 
amplification, a tuned detector circuit and two stages of 
audio frequency amplification, the second audio stage 
being designed for a power tube. The R. F. trans- 
formers are of the double-coil type. The first variable 
condenser has an independently variable plate which is 
adjustable to compensate for the effects of different an- 
tenna sizes. 


Connections from the set to power unit are made by 
means of a heavy cable terminating in a cable connection 
panel which fits over the corresponding terminals on 
the power unit. The power unit is provided with a 
cord and plug for insertion in the A. C. lighting socket. 
The power unit is designed for use on standard house 
supply of electricity, 110 volts, 60 cycle alternating 
current. 


The volume of reception in the Model 36 is controlled 
by means of a double resistance coil, so connected as to 
by-pass equally from the plates of the first two R. F. 
tubes, any desired amount of energy, thereby giving a 
smooth and accurate control of volume. In a few of 
the earlier sets, the volume was controlled by varying a 
series capacity in the plate circuit of the first R. F. tube, 
by means of a tap-switch controlling a group of fixed 
condensers connected in series. 


The correct grid bias voltage is supplied to the various 
tubes by grounding all the grid returns and then con- 
necting the ground to the filament circuit of the various 
tubes, through resistances of the correct value in each 
case. Since the negative of the “B” voltage output of 
the rectifier is grounded, and the filament voltage rela- 
tively positive, the resulting “C” voltage secured on 
the grid from the ground will be negative. It should 
be noted( see schematic diagram) that since an A. C. 
voltage is being applied to each side of the filament of 
the tube, it is necessary in order to get a constant 
voltage value from the filament to obtain a connection 
from the center of the filament. This is done by taking 
a tap-off at the mid-point of a resistance shunted across 
the filament terminals. The lead from this tap is con- 
nected through a resistance of the correct value in each 
case to the minus B or ground, to which all grid returns 
are connected. 


A protective choke and condenser are used to keep 
the high-voltage direct current supplied to the plate of 
the last audio tube, from passing through the magnet 
windings of the speaker. This also improves the quality 
of reception. 


The “B” power supply incorporated in the “Y” power 
unit is very much the same as the regular Model “R 


44 


“B” power unit, except that a standard filament type 
rectifier tube is used. The filament of this tube per- 
forms the same function as the grid electrode in the A. K. 
rectifier tube, a connection leading out from the filament, 
through the required chokes, to the positive “B” voltage 
supply terminal. (See Section VIL) 


The starting and stopping of the set is accomplished 
by a toggle switch connected in series with the primary 
of the A. C. transformer, which is the same as being in 
series with the 110 volt A. C. house line. 


Information about A. C. sets in general and power 
units is given in Section I. 


Diagrams and test tables for Model 36 are given on 
pages 46 and 47. The “Y” type power unit is’ described 
on pages 48, 49, 50 and 51. 


Removing Set from Cabinet and Panel 


Place set on table with panel facing up, remove wood 
screws from around edges of panel and then lift set 
out vertically, inserting the finger nails under edge of 
panel. Do not lift by dial or other parts. See that 
cable can pass freely through hole in back of cabinet 
as set is being lifted out. It will be necessary to slide 
the chassis slightly to the left before it can be lifted out, 
to allow the by-pass condenser to clear. 


The chassis is attached to the panel by seven screws, 
three in a row at each end and one near the centre of 
the vertical side of the metal frame. Remove these 
screws, remove the dial, the vernier knob and the an- 
tenna adjustment knob (at left end). The panel may 
then be lifted clear of the chassis. If it is desired to 
separate the panel from the chassis, unsolder the two 
cable connections to toggle switch, and also, in the case 
of old style condenser-type volume controls, unsolder 
the leads from volume control. 


Replacing Variable Condensers 


If one variable condenser is defective, replace entire 
group of four condensers. Part No. 9190. Use pulleys 
and belts of original group. 


Procedure: Remove chassis from panel. Loosen 
twelve screws holding variable condensers to metal 
frame. Note how pulleys and belts are arranged and 
then remove them. Replace one condenser at a time. 
Do not mix the old condensers with the replacements. 


Remove the double R. F. transformers which are 
mounted on backs of variable condensers (do not un- 
solder transformer leads), at the same time removing 
the grid resistors, the grid condenser and the lugs of 
secondary leads which are held to the condensers by 
the same nuts that hold the R. F. transformer brackets. 


Remove the three screws holding first condenser, lift 
out the condenser and put in replacement without 
tightening screws. Mount the first R. F. transformer, 
the first grid resistor and the secondary lead lug, on 
the two bolts on back of the condenser. Make certain 
that the axes or long sides of the transformer coils are 
vertical. This may be checked by seeing that the sides 
of coils are parallel to the vertical metal strip on the 
back of the condenser. 


Repeat procedure with each condenser and, when all 
four are in place, put on the pulleys and belts, adjust 
belt tension and synchronize condensers. (See Section 


XI.) 


Replacing R. F. Transformers 


If one double R. F. transformer is defective, replace 
entire group of four transformers. Part No. 9590. 


The antenna transformer may be identified by its 
white lead. 

No. 1 R. F. T. has one green lead. 

No. 2 R. F. T. has one yellow lead. 

No. ts ReF.eT> has one blue lead. 


In replacing double R. F. transformers, substitute one 
transformer at a time, mounting and connecting the 
replacement exactly like the original. Do not mix up 
the old coils with the replacements. 


STATOR. 


Contst D To 


STATOR. 


To, GND. 


TO GROUND 
Ll os LUG. 


5» LUG. 


To ‘sHoRt’ 
ANT. POST. 


ole ate 4 RAT, WITH 


To ‘LONG’ 


ANT. POST. COND. TYPE VOLUME CONTROL 
THIS LEAD CONNECTS TO, GREEN 
LEAD FROM VOLUME CONTROL.) 

ANT. TRANS. NOs Oy hate 


Fic. 51. Sxercn SHow1nG CoNNECTIONS FroM ANTENNA 
TRANSFORMER AND FrRoM R.F. TRANSFORMERS. 


Remove two nuts on back of the first variable con- 
denser which hold R. F. transformer brackets, unsolder 
transformer connections and remove old transformer. 
Put replacement transformer in position, seeing that the 
grid resistor and lug of secondary lead are replaced 
properly, and tighten the two nuts. The transformer 
angle brackets must be arranged so that the axis or long 
sides of the coil are vertical. This may be checked by 
seeing that the long sides of the cous are parallel to 
the vertical metal strip across the back of the variable 
condenser. Solder leads exactly like the original. Re- 
peat procedure with each R. F. transformer. 


Diagrams and Test Table for Model 36 are given on Pages 46 and 47. 
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Continuity Test Table—Model 36 
(Colors Refer to Cable Leads) 
For Following Tests Remove Cable Panel from Power Unit 


iP 
TEST FROM correct «WRONG READING INDICATES | REMARKS and FURTHER 
Reading | | POSSIBILITIES 


Red-Green Tr. to +F2A\ | | in? Sy 
Black-Green Tracer to], —~ 


—F2A 
Red-White Tr. to +FD/ . | 
oy ee Tracer a Full Open in cable or connection. _ Examine soldered connections at 
Reditas FLA cable connection panel and set. 
Black to —F1A 
Green to Ground Post. 
Brown to P2A ; a S2e Ty ee | 
GREEN to 

PLA None | Grounded Ist A.F. plate circuit. 

PD None Grounded detector plate circuit. Or shorted phone condenser. 

P3R None Grounded R.F. plate circuit. _ Or shorted R. F. by-pass condenser. 
+F3R, —F3R None | Grounded R.F. Ist A.F. filament circuit. Or shorted R. F. by-pass condenser. 
+FD, —FD None | Grounded detector filament circuit. 
+F2A, —F2A None _ Grounded 2nd A.F. filament circuit. 

G1R, G2R, G3R Partial || None—Open grid res. or open sec. of ant Full—Shorted grid resistor. Test 
| transformer or No. 1 or 2 R.F.T. resistors separately. (Mounted 
on back of R.F. variable con- 
) densers. ) 
G1A Partial | None—Open secondary No. 1 A.F.T. Full—Shorted grid circuit. 
G2A Partial | None—Open secondary No. 2 A.F.T. Full—Shorted grid circuit. 
Stator of Detector Vari- | 
able Condenser. Full Open secondary last R.F.T. 
ee CD Full | Open cathode lead. 4 
WHITE to 


PPR Pek Par 
(Volume Control a , 
Turned Full Right.) Full Open primary No. 1, 2, 3 R.F.T. Or open plate circuit choke in cond.- 
| choke type volume control. 


 YELLOWto ~ | 

vs IE yee __ Partial _ None—Open primary No. LA.F.T. 
+B ist A.F. Lead | | 

(Black-Red, or Green- | ; ; 

v1 Yellow) to P1A Partial | None—Open primary No. 2 A.F.T.  _ | Full—Shorted primary: 
OTHER TESTS 


GD to Stator Last Vari- None Shorted grid condenser. Mounted on back of detector vari- 
able Condenser. able condenser. 


P2A to Speaker Post 
INO: a. 


Full—Shorted primary. | 


None Shorted speaker filter condenser. 
Green to each Ant. Post. Full | Open primary antenna transformer. 


Speaker Post No. 2 to | Full | Open connection or open 2nd A.F. filament 
—F2A, +F2A / shunt resistance. 


Across Switch Plug 

Contacts. 

(Before Serial No. | 
2 2,610,000.) | : -, ° ‘ee 9 
(Toggle Switch “On.”) Full _ Open in switch leads or connection. _ No reading with toggle switch “off. 
Across Green-Yellow | | 
Tracer Leads on Cable 

Connection Panel. 

(After Serial No. 

2,610,000.) 
(Toggle Switch “On.”) Full _ Open in switch leads or connections. 
Res. Type Vol. Control. seeks ; 

PIR to P2R (Turn Nearly Full | Defective resistance winding or slider. 
Knob.) 
Condenser-Choke Type |, 


Volume_ Control. | | 
White to Point K (on | 
| 

| 

| 

| 


No reading with toggle switch “off.” 


No reading with knob turned full 


| 
| 
| 
| 
| right. 


Primary No. 1 R.F.T.) | Full | Open primary No. 1 R.F.T. 
P1R to Point K None Shorted condenser in volume control. 


(Unsolder One Choke 
Lead.) om _ SA. La iy, ee 
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Test with volume control switch on 
each tap. Resolder lead. 


Model *Y” Power Units below Serial No. 260,000 
(Used with Model 36 Sets below Serial No. 2,610,000) 


General Description 


Model “Y,” below Serial No. 260,000, is a complete 
power unit enclosed in a metal case separate from the 
receiving set. It is designed to operate from 110 volt, 
60 cycle, alternating current and furnish complete fila- 
ment, plate, and grid voltages to Model 36 sets bearing 
serial numbers below 2,610,000. (Model 36 receiving 
sets above Serial No. 2,610,000 used a later type of “Y” 
power unit which is described on the next pages.) 


Information about Atwater Kent power units is given 
in the first section of this manual. 


In Model “Y” power units below Serial No. 260,000, 
a potentiometer is connected across the R. F. first A. F. 
filament circuit. It is to be adjusted with the slider at 
approximately the center point for least hum in re- 
ception. 

A receptacle in series with one side of the 119 volt 
A. C. line is mounted on the front of the unit case. 
A toggle switch on the panel of the set is connected 
to this receptacle through two green-yellow tracer leads 
in the set cable. The leads are connected to a plug for 
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insertion in the receptacle. The toggle switch on the 
set turns the 110 volt A. C. supply on or off. 


A regulating or “load” resistance in the unit is con- 
nected across the B+ and B— output terminals. This 
resistance is wound on a form on which two grid bias 
resistances are also wound. 


The unit has four separate metal containers, one for 
the power transformer, one for the filter chokes, a third 
for the fixed condensers and a fourth for the speaker 
(output) choke and for a by-pass condenser that is 
connected to the first A. F. plate circuit resistance. 


Removing Power Unit from Case 


Remove the four screws around cover, the four felt- 
headed feet and the single round-head machine screw 
at the bottom of the case. Remove the three screws 
holding potentiometer and the four screws at corners 
of the panel assembly. Unsolder connections to switch 
receptacle and unsolder the connection between one line 
of 110 volt cable and one lead from the primary of the 
power transformer. Unscrew the hexagon nut from 
back of receptacle and remove receptacle. Pull the 110 
volt cable up and take out the knot. Pull cable out of 
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Fic. 55, Wirtnc Dracram or “Y” Power UNit Betow SertaL No. 260,000. (The two leads to any one secondary winding may 
be reversed without affecting results.) This diagram shows the APPROXIMATE relative position of 
leads from the sealed containers, 


case and remove soft rubber bushing through which 
cable enters unit. Push the potentiometer and panel 
assembly back so the unit may be withdrawn from the 
case. Leads from the different sections come out on 
one side; rest the case on opposite side and carefully 
draw out the unit. 


A brief inspection will show that loosening the nuts 
on the three long bolts releases the various sections. 
Note how the flexible metal strips from each section are 
soldered together, and that the flexible metal strip at the 
top of the condenser section is laid under the heavy 


metal strip which clamps the choke and the condenser 
sections to the base. 


Testing 


Apply the continuity tests given in the table on this 
page. If the tests indicate that one section of the unit 
is defective, replace that section, connecting it exactly 
as the original. 


When replacing the unit in its case make certain that 


all soldered joints on loose wires are insulated with 
tubing or with elcctrician’s tape. 


Peon anitey, Test Table—“Y” Power Unit Nay ae, 


Filament Supply 


Pl, P2 (on Rectifier 
Tube Socket.) 


Both Terminals of A.C. 
Plug. 


| Nearly Full 


None 


tector filament shunt resistance. 


None—Open high voltage secondary winding 
or connections. 


Grounded primary of power transformer. 


assembly. 


TEST Correct WRONG READING INDICATES | REMARKS and FURTHER 
| Reading | | POSSIBILITIES 
Across ond Ne oa Fila- | Full | None—Open ond A.F. fil. winding and open Nearly Full—Open “filament wind- 
ment Supply. | | 2nd A.F. filament shunt resistance. ing. (Unsolder one filament 
| winding connection and _ test 
| winding and filament shunt re- 
sistance separately.) 
Across R.F.-Ist A.F. Full | None—Open R.F.-1Ist A.F. fil. winding and § Nearly Full—Open filament wind- 
Filament Supply. open filament shunt potentiometer. ing. (Unsolder one filament 
winding connection and_ test 
| winding and filament shunt re- 
| sistance separately.) 
Across Detector Fila- | Full | None—Open det. fil. winding and open de- | Nearly Full—Open filament wind- 
ment Supply. | tector filament shunt resistance. ing. (Unsolder one filament 
winding connection and test 
| winding and filament shunt re- 
| sistance separately.) 
From Ground to each | 
_ Metal Container. ____ Full __| Open ground connection. | ae ae : a a 
FROM +B RF. to | 
+B 2nd A.F. Partial None—Open speaker (output) choke. | Full—Shorted choke. 
+B ist A.F. | Small | None—Open Ist A.F. plate circuit resis. 
+B Detector. | Very Small | None—Open detector plate circuit resistance. | 
Ground, | Partial | None—Open regulating resistance. | Full—Shorted regulating resistance, 
or shorted filter condenser. 
F1 (on Rectifier Tube Partial | None—Open plate supply filter choke. 
Socket.) | . 
FROM GROUND to | 
+B ist A.F. | Small Full—Shorted by-pass condenser. _ (NOTE: If any of the condensers 
B Detector. | Very Small | Full—Shorted by-pass condenser. | is thought to be defective, un- 
- c< wie ec dia : a tw a ie a | solder leads from the rest of the 
| circuit and test each condenser 
| Separately. The plate supply 
filter chokes may be tested in 
| the same manner.) 

‘One Side of 2nd A.F. | Partial None—Open 2nd A.F. grid bias resistance. | Full—Shorted grid bias resistance 
Filament Supply. | or shorted by-pass condenser. 
One Side of R.F.-1st | Partial | None—Open R.F.-1st A.F. grid bias resis. | Full—Shorted grid bias resistance 
A.F. Filament Supply. | | | or shorted by-pass condenser. 
One Side of Dector | Full None—Open connection to center-tap of de- | Examine connections under panel 
| 
| 
| 
| 


Inspect cable and primary leads for 


accidental grounds. 


OTHER TESTS 
Across ‘Terminals 
AG Plug: (Short 
Circuit the Terminals 
of the Switch Recep- 
tacle.) 
Fl to F2 (on Rectifier 
Tube Socket.) 


of | 


Full 


| Full 


Open primary circuit of power transformer. 


Open rectifier fil. winding or connection 
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Model “Y” Power Units Above Serial No. 260,000 
(Used with Model 36 Sets above Serial No. 2,610,000) 


General Description The unit has three metal containers, one for the power 

Model “Y.” ab Serial N 0 , transformer, one for the filter and speaker choke, and 
el “Y,” above Serial No. 26 7000; 1s < compicte one for the fixed condensers. 

power unit enclosed in a metal case separate from the 

receiving set. It is designed to operate from 110 volt 

alternating current and to furnish complete filament, Removing Unit From Case 

plate, and grid voltages to Model 36 receivers bearing 

serial numbers above 2,610,000. (Model 36 sets below Remove the four felt-headed feet and the single 

Serial No. 2,610,000 use the earlier type “Y” power round-head machine screw at the bottom of the cabinet. 

Leads from the various sections come out on one side; 


unit which is described on the preceding pages.) 
Die rest cabinet on opposite side and carefully draw out the 


The panel assembly of the later type unit is mounted unit. The various sections are held to the base by 
inside the metal case of the unit. This assembly con- three long bolts and two heavy metal strips. The panel 
tains terminals for connection to the set “cable con- assembly is mounted on one of the metal strips by two 
nection panel,” three centertapped filament shunt bolts and nuts—one the ground terminal and the other 
resistances, two grid bias resistances, a resistance in series at the center toward the opposite end of the panel as- 
with the detector plate circuit and a resistance in series sembly. Note how the flexible metal strips from the 
with the first A. F. plate circuit. Two of the terminals containers are soldered together and that the strip at 
connect, through the set cable, to a toggle switch the top of the condenser section is laid under the heavy 
mounted on the panel of the set. This toggle switch metal strin which holds down the condenser and choke 
turns the 110 volt A. C. supply on or off. coil sections. 
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Fic. 56. Wreinc Dracram or “Y” Power Unit Asove Sertat No. 269,000. (The connection to the ground terminal is made 
indirectly through a flexible metal strip. A rear view of the panel assembly is shown in the description of the power unit for Model 
37 and 38 receivers. The above diagram shows the APPROXIMATE relative position of leads from the sealed containers.) 
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Testing 


Apply the continuity tests given in the table on this 
page. If the tests indicate that one of the sections is 
defective, that section should be replaced, mounting and 


connecting the replacement exactly as the original. 


When replacing the unit in its case, make certain that 
all soldered joints on loose wires are insulated with 
tubing or with electrician’s tape. 


Continuity Test Table—“Y” Power Unit (Later Type) 


Correct 
EST 
s Reading 
From Ground to Each 
Metal Container. Full 
Across 2nd A.F. Full 
Filament Supply. 
Across R.F.-1st A.F. Full 
Filament Supply. 
Across Detector Fila- Full 
ment Supply. 
FROM +B R-F. to 
+B 2nd A.F. Partial 
+B Ist A.F. Small 
+B Detector. Very Small 
Ground. None 
Fl (on Rectifer 
art. Socket). pl?) Berta. 
FROM GROUND to 
+B ist .A.F. None 
+B Detector. None 
One Side of 2nd A.F. 
Filament Supply. Partial 
One Side of R.F.-1st 
A.F. Filament Supply. Partial 


One Side of Detector Full 
Filament Supply. 


Pi, P2 (on Rectifier - Nearly Full | 


Tube Socket.) 
Each Terminal of A.C. 


6 None _ 


WRONG READING INDICATES 


REMARKS and FURTHER 
POSSIBILITIES 


Open ground connection. 


None—Open 2nd A.F. fil. winding and open 
2nd A.F. filament shunt resistance. 


None—Open R.F.-Ist A.F. filament winding. 
and open filament shunt resistance. 


None—Open detector filament winding and 
open detector filament shunt resistance. 


Nearly Full—Open filament wind- 
ing. (Unsolder one filament 
winding connection and_ test 
winding and filament shunt re- 
sistance separately.) 

Nearly Full—Open filament wind- 
ing. (Unsolder one filament 
winding connection and_ test 
winding and filament shunt re- 
sistance separately.) 

Nearly Full—Open filament wind- 
ing. (Unsolder one filament 
winding connection and _ test 
winding and filament shunt re- 

sistance separately.) 


None—Open speaker output choke. 


None—Open Ist A.F. plate circuit resistance. 
None—Open detector plate circuit resistance. 


Shorted filter condenser. 


None—Open plate supply filter choke. 


Shorted by-pass condenser. 
Shorted by-pass condenser. 


None—Open 2nd A.F,, grid bias resistance. 


None—Open R.F.-lst A.F. grid bias resis. 
Open connection to center-tap of detector 


filament shunt resistance. 


None—Open high voltage secondary wind- 


ing or connections. 


Grounded primary of power transformer. 


Full—Shorted speaker choke. 


| 


(NOTE: If either of the by-pass 
condensers is thought to be de- 
fective, unsolder its lead from 
the rest of the circuit and test 
the condenser separately.) 


Full—Shorted grid bias resistance. 


Full—Shorted grid bias resistance. 


Examine connections under panel 
assembly. 


Examine primary connections for 
accidental grounds. 


OTHER TESTS 


Across ‘Terminals of Full 
A.C. Plug. (Short Cir- 

cuit Toggle Switch 
Terminals on Panel 
Assembly.) 


Fl to F2 (on Rectifier 
Tube Socket). Full 


Open primary power transformer or open 


leads. 


Open rectifier fil. winding or connections. 
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Model 37 Set 


General Description 

Model 37 is a six-tube, single-dial, A. C. type radio 
receiver with a complete power unit incorporated in the 
metal cabinet that houses the set. The power unit 
operates from 110 volt, 60 cycle, alternating current 
(special model for 25 cycle current) and supplies com- 
plete filament, plate and grid voltages to the set. 


Model 37 has three stages of radio frequency ampli 
fication, the first stage acting as an untuned coupling 
tube, in order to eliminate the detuning effect of dif- 
ferent antenna sizes, which would otherwise disturb 
synchronism of the three tuned circuits. 


The volume control in the Model 37 consists of a 
variable resistance connected directly between the an- 
tenna and ground posts of the set. When the knob of 
this control is full “on” the slider passes off the coil, 
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cutting the latter out of the circuit entirely. As the 
control is turned back, less and less resistance is included 
between the aerial and ground, so that more and more 
of the energy of the incoming signal is shunted to the 
ground instead of passing into the set—thereby the 
volume is reduced as desired. 


Removing Chassis from Cabinet 

First remove cover from power unit by taking out the 
two screws at its lower outside ends, and four screws at 
bottom of front. Lift cover off vertically, exposing set 
cable connection panel. Remove nuts from bolts which 
pass through holes in cable connection panel and lift 
connection panel off, releasing cable from power unit. 


Take out the six screws, three in a row at each end, 
which clamp the metal frame of chassis to brackets at 
inside front of cabinet. Remove vernier knob and 

(Continued on page 54.) 
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“rc. 57, WorING DIACRAM oF Moper 37. (A 2nd A.F. filament shunt resistance is used before Serial No. 1,385,000, in which case 
speaker post No. 2 connects to the centre-tap of this resistance, and the green-yellow tracer lead is not used. The R.F. plate 


circuit resistance is used aiter Serial No. 1,385,000. 


Note that the red and the black cable leads feed the 


R.F. filaments as well as the Ist A.F. filament.) 
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Continuity Test Table—Model 37 
Colors Refer to Cable Leads 


For Following Tests Remove Cable Panel from Power Unit 


TEST FROM Correct | WRONG READING INDICATES REMARKS and FURTHER 
paeading POSSIBILITIES 


Red-Green Tr. to+F2A 
Black-Green Tracer to 
—— oA 
Red-White Tr. to +FD 
Black-White Tracer to 

D 


Red to +F1A 
Black to —FIA | ; ' 
Green-Yellow Tracer to: Full | Open in cable or connection. | Examine soldered connections at 
Speaker Post No. 2. cable connection panel and set. 
(After Serial No. 
1,385,000.) 
Green to Ground Post. | 
Brown to P2A. | 
White to 4 (on R.F. 
Plate Resistance. | 
(After Serial No. 


1,385,000.) | 
GREEN to 

PLA None | Grounded Ist A.F. plate circuit. 

PD None | Grounded detector plate circuit. Or shorted phone condenser. 

P3R | None Grounded R.F. plate circuit. | Or shorted R.F. by-pass condenser. 
+F3R, —F3R None _ Grounded R.F. lst A.F. filament circuit. | Or shorted R.F. by-pass condenser. 
Ser, FD) None | Grounded detector filament circuit. 
+F2A, —F2A None | Grounded 2nd A.F. filament circuit. | 

G2R, G3R Partial | None—Open grid resistor or secondary No. | Test across resistors and secondaries 
1, 2 R.F.T. Full—Shorted grid circuit. | separately. (Resistors mounted 
G1R | on back of R.F. var. conds.) 
(Volume Control ) ! | 
Full Right.) Full | Open antenna choke. | 
G1A Partial None—Open secondary No. 1 A.F.T. | Full—Shorted secondary. 
G2A Partial None—Open secondary No. 2 A.F.T. _ Full—Shorted secondary. 
Stator of Detector 
Variable Condenser Full | Open secondary last R.F.T. 

CD Full Open _ cathode lead. ‘ ; : 

WHITE to ) : 


3 (on R.F, Plate Res.) 
(After Serial No. 


1,385,000.) Partial |= None—Open R.F. plate circuit resistance. Full—Shorted R.F. plate circuit res. 
Pao rok (Park. Partial* | Open primary No. 1, 2, 3 R.F.T. 
{ 
YELLOW to PD Partial None—Open primary No. 1 A.F.T. (or open | Full—Shorted primary. 


in cable connection). 


Black-Red, Tr..to PIA Partial | None—Open primary No. 2 A.F.T. (or open | Full—Shorted primary. 
in cable connection). | 


OTHER TESTS 
GMatorstatormoreast 


Condenser. None Shorted grid condenser. _ Mounted on back of det. var. cond. 
P2A to Speakér Post | : 
No. 1. None Shorted speaker filter condenser. 
G1R to Antenna Post. | Full Open antenna connection. 
Speaker Post No. 2 to Full Open connection or open 2nd A.F. | 
—F2A, +F2A : Filament shunt resistance. | 
(Before Serial No. 
1,385,000.) | 
To Test Volume Con- Smooth and No reading—open resistance winding. Er- | If found defective, repair or install 
trol, Unsolder Lead | Nearly Full ratic reading—damaged resistance wind- | new control. Resolder antenna 
from Antenna Choke ing or slider. choke lead. 


to GIR and Test 
Across Antenna and 
Ground Posts, Turn- 
ing Control Knob. eh i tee 
* The reading from WHITE to the plate of each R.F. tube is “full” in Model 37 sets prior to Serial No. 1,385,000. 
oe 


tuning dial. Remove two screws which hold antenna- 
and-ground post bracket on inside back of cabinet. This 
bracket is not used on some Model 37 sets. Pull sub- 
panel straight back horizontally to allow volume control 
knob and dial shaft to clear, then lift set up and out. 


Replacing Variable Condensers 


If one variable condenser is defective, replace entire 
group of three variable condensers. 


No. 9100 for Model 37 sets previous to Serial No. 
1,360,000. 


No. 13170 for Model 37 sets after Serial No. 
1,360,000. 


Use pulleys and belts of original group. 


Procedure: Loosen nine screws holding condensers 
to front of meta! frame. Note how pulleys and belts 
are arranged and then remove them. Replace one con- 
denser at a time. 


Remove two nuts on back of first variable condenser, 
which clamp grid resistor (grid condenser on last vari- 
able condenser) and lug of secondary lead. Remove 
three screws holding condenser to chassis and lift out 
the condenser. 


Put in the replacement condenser and its three screws, 
without tightening screws, attach grid resistor and lug 
of secondary lead to top and bottom bolts respectively 
on back of condenser. Repeat procedure with other 
two variable condensers. When the replacement con 
densers are installed, put on the pulleys and belts, adjust 
belt tension and synchronize condensers. (See Section 


rahe 


TO GROUND PORE? 
a TO GROUND 


TO STATOR OF LUG 


Replacing R. F. Transformers 


If one R. F. transformer is defective, replace R. F. 
amplifier assembly. 


No. 9660 for sets below Serial No. 1,265,000. 


No. 130390 for sets between Serial Nos. 1,265,000 and 
1,385,006. 
No. 13160 for sets above Serial No. 1,385,000. 


Procedure: The R. F. amplifier assembly consists of 
three R. F. transformers mounted on a three-socket 
moulded base. The filament contacts are wired and 
have two leads for connection to filament contacts of 
first A. F. socket. The plate circuits are wired and have 
one lead for connection to the +B, R. F. (white) cable 
lead (in Model 37 sets up to Serial No. 1,385,900) or 
to the left-hand contact (No. 3) on the R. F. plate 
circuit resistance in Model 37 sets after Serial No. 
1,385,000. A lead from the grid-end of each R. F. 
transformer is soldered to a lug which is to be fastened 
to the bottom bolt on back of the variable condenser 
immediately in front of each R. F. transformer. The 
three return leads from secondaries of R. F. transformers 
are to be soldered to (ground) lugs which are held by 
bolts that clamp the R. F. amplifier base to the frame 
of set. 


In replacing R. F. amplifier assembly, the chassis must 
be removed from the cabinet or front panel. Unsolder 
three leads from by-pass condenser, leads from grid 
contact of the first R. F. socket, leads from the grid 
resistor (unsolder at grid contacts of sockets) two fila- 
ment circuit leads (at filament contacts of first A. F. 
socket), and the +B, R. F. lead. Remove secondary 
wire lug from bottom bolt on each variable condenser. 
Unsolder, at grid contact, the lead from grid condenser, 
which lead passes through a hole in the R. F. base. 
Unsolder three leads from secondaries of R. F. trans- 
former where they are soldered to lugs under bolts 
holding R. F. base to metal frame. Remove five bolts 
holding R. F. base to metal chassis and remove the old 
R. F. amplifier assembly. 


TO WHITE CABLE LEAD 
ON MODEL 37 SETS BEFORE 
SER. NO. 1,585,000 


TO CONTACT NO. 3 ON RF. 


LEFT VAR CONDENSER TO STATOR TO STATOR fs PLATE CIRCUIT RESISTANCE 
OF CENTRE VAR. OF RIGHT VAR. ON MODFL 37 SETS AFTER SER. 
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Fic. 59. View or R.F. Ampcirier, SHowinc Where Eacu Wire Is To Be Connecrep. 


Reassemble with replacement R. F. amplifier, reversing 
above procedure. 


Replacing Volume Control 


No. 9510 for Model 37 sets below Serial No. 
1,265,000. 


No. 13020 for Model 37 sets above Serial No. 
1,265,000. 


In replacing the volume control, the chassis must be 
removed from the cabinet. 


The control is held to the front of the vertical side 
of the chassis by two screws and nuts, and it is mounted 
in such a way that the terminals of the control are at 
the right-hand side when looking at the chassis in its 
normal position. Remove the two screws, using a long- 
nose pliers to grip the nut on the bottom screw, which 
is somewhat hidden by the first audio transformer. 


A red lead is soldered to the center (slider contact) 
of the three screws on the nght-hand side of the control. 
The other end of this red lead is connected to the grid 
contact of the first R. F. socket. 


A green lead is soldered to the lower one of the 
three screws. The other end of the green lead is 
soldered to a (ground) lug held under the right-hand 
bolt that clamps the R. F. amplifier assembly base to 


INCREASE 
VOLUME 


the metal frame. On earlier models the green lead is 
soldered to a lug under ground binding post. 


Mode! 37 sets after Serial No. 1,265,000 employ a 
shielded antenna lead. The braided shield is clamped 
to the lower of the three screws on the right-hand side 
of the control, and the antenna lead (which runs inside 
the shield) is soldered to the center of the three screws. 
The other end of the shield is clamped to the ground 
terminal on the antenna-ground post bracket. The other 
end of the antenna lead is soldered to the antenna 
terminal on the bracket. 


In Model 37 sets below Serial No. 1,265,000 the 
antenna post is mounted directly through the gnd 
contact of the first R. F. socket. The ground post is 
held on a metal angle extending under the first R. F. 
socket. 


Inspect the volume control carefully. If the resistance 
unit is damaged, replace with resistance unit No. 9788. 
Bend the slider so it will make firm contact with the 
resistance wire. Clean off the contact end of the slider 
and see that the top edge of resistance unit is free from 
dirt. If resistance unit is of old style with two sizes 
of wire, replace with new style (same part number) 
which has one size of resistance wire with increased 
spacing at one end. Also see that slider is of latest 
style. 


When installing the new volume control, connect the 
leads in the manner specified above. 


COUPLING 
TUBE. 


Fic. 60. ScHEMATIC DIAGRAM OF VOLUME CONTROL IN 
Moves 37 anv 38. 


Model 38 Set 


General Description 


Model 38 is a seven-tube, single dial, A. C. receiver, 
with a power unit incorporated in the metal cabinet 
that houses the set. 


The circuit has four stages of radio frequency ampli- 
fication (with double coil type R. F. transformers), a 
tuned detector, and two stages of audio frequency 
amplification. Tho first R. F. tube is not tuned and acts 
as an antenna coupling tube. The second A. F. stage is 
of the power type with condenser-choke coupling to the 
speaker. 


Since the volume provided by this powerful set is 
ordinarily more than required for local reception, a 
special switch (the “local-distance” toggle switch), 
provided on the front of the cabinet, to open the plate 
circuit of the second R. F. amplifying tube, thereby re- 
ducing the volume materially 


The volume control consists of an adjustable resistance 
connected from antenna to ground. 


NI 


‘Removing Set from Cabinet 


First remove cover from power unit by taking out 
the two screws at its lower outside ends, and four bolts 
at bottom of front. Lift cover off vertically, exposing 
set cable connection panel. Remove nuts from termi- 
nals which pass through holes in cable connection panel 
and lift off latter, releasing cable from power unit. 


Remove the dial and vernier knob. Then unscrew 
the eight machine screws which clamp the chassis to 
the cabinet. All of these machine screws are reached 
from inside the cabinet; three are at each end in a 
vertical row, the seventh is near the center of the 
vertical side of the metal frame of the set, and the 
eighth is near the center of the horizontal side of the 
frame. A magnetized screw driver will be found of 
great assistance in removing and replacing these screws. 
Remove two screws holding antenna-and-ground post 
bracket on inside back of cabinet. 


(Continued on page 38.) 
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A @nd A, F. filament shunt resistance is used before Serial No. 
for this resistance are shown in dotted lines in the diagram on page 71. 


1,752,600 and the green-yellow tracer cable lead is not used. 


Connections 


Note that the black and the red cable leads feed the R. F. filaments as 


well as the 1st A. F, filament. A schematic diagram of the volume control is shown in Fig. 60. 
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Fic. 62. Test Cuarr ror Mopet 38 


Continuity Test Table—Model 38 
Colors Refer to Cable Leads 


For Following Tests Remove Cable Panel from Power Unit 


REMARKS and FURTHER 


Correct 
TEST FROM WRONG READING INDICATES 
Reading POSSIBILITIES 
as eee ~ : ee es ae = : ME senior eerie 
Red-Green Tr. to +F2A | | 
Black-Green Tracer to 
—F2A ’ | 
Red-White Tr. to +-FD ff | 
Black-White Tracer to | 
Red to +F1A 

; ‘ | 

Black to —F1A Full Open in cable or connection. | Examine soldered connections at 

Green-Yellow Tracer to: | cable connection panel and set. 
Speaker Post No. 2. 
Green to Ground Post. 
Brown to P2A | 
White to 4 (on R.F. 
Plate Resistance.) 
(After Serial No. 
e752, 000:) 
GREEN to | 

PIA None Grounded Ist A.F. plate circuit. | 

PD None Grounded detector plate circuit. Or shorted phone condenser. 

P3R None Grounded R.F. plate circuit. Or shorted by-pass condenser. 
+F3R, —F3R None Grounded R.F.-Ist A.F. filament circuit. Or shorted by-pass condenser. 
ae DED None | Grounded detector filament circuit. 
+F2A, —F2A None _ Grounded 2nd A.F. filament circuit. 

G2R, G3k, G4k Partial _ None—Open grid resistance or secondary No. | Test across grid resistors separately. 
1, 2,3 R.F.T. Full—Shorted grid circuit. | (Mounted on back of R.F. vari- 
| able condensers.) 

GIA Partial None—Open secondary No. 1A.F.T. »* | Full—Shorted secondary. 

G2A Partial None—Open secondary No. 2 A.F.T. : Full—Shorted secondary. 

G1R | 

(Volume Control 
Full Right.) Fuil _ None—Open antenna choke. 
Stator of Detector Vari- 
able Condenser. Full | Open secondary last R.F.T. 
ACD a Full Open cathode lead. 
WHITE to 
3 (After Serial No. | | / 
1,752,006.) | Partial |= None—Open R.-F. plate circuit resistance. | Full—Shorted R.F. plate circuit res. 
P1R, P2R, P38R, P4R | Partial* | None—Open primary No. 1, 2, 3, 4 R.F.T. | No reading to P2R with switch 
(“Local-Distance” | | Soke 
Switch “on.”) | 
YELLOW to | 
ED Partial _| None—Open primary No. 1 A.F.T. Full—Shorted primary No. 1 A.F.T. 
Black-Red Tr. to PIA Partial None—Open primary No. 2 A.F.T,. Full—Shorted primary No.2 A.F.T. 
OTHER TESTS 
GD to Stator of Last | | 
Variable Condenser. | None | Shorted grid condenser. Mounted on back of det. var. cond. 
P2A to Speaker Post | 
No. 1. | None Shorted speaker filter condenser. 
G1R to Antenna Post. | Full Open antenna connection. 
Speaker Post No. 2 to Fuil Open connection or open 2nd A.F. Filament 
—F2A, +F2A. (Be- | shunt resistance. 
fore Serial No. 
1,752,000.) | 
To Test Volume Con- | Smooth and | No reading—open in resistance winding. Er- | If found defective, repair or install 
trol, Unsolder Con- | Nearly Full | ratic reading—damaged resistance wire new control. Resolder antenna 
nection from Antenna | or slider. choke lead. 
Choke to GIR and | 
Test from Antenna to | . 


Ground Post, Turning | 
Knob. | 


*Nore.—The reading from WHITE to each R. F. plate is “full” in Model 38 sets, prior to Serial No. 1,752,000 
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When the screws have been removed pull the set 
straight back horizontally so that the condenser shaft 
and volume control clear the cabinet and then lift the 
set up carefully and rest it on top of the cabinet while 
removing the “‘local-distance” toggle switch from the 
front of the cabinet. Loosen hexagon nut on toggle 
switch with an open-end wrench and unscrew knurled 
lock nut from front of toggle switch with fingers. 
Never use a wrench or pliers on the knurled nut. 


Replacing Variable Condensers 


If one variable condenser is defective, replace entire 
group of four variable condensers. 


No. 13210 for Model 38 sets below Serial No. 
732.000. 

No. 13200 for Model 38 sets above Serial No. 
1,752,000. 


Use pulleys and belts of original group. 


Procedure: Loosen twelve screws holding variable 
condensers to metal frame. Note how pulleys and belts 
are arranged and then remove them. Replace one con- 
denser at a time. 


Remove the double R. F. transformers which are 
mounted on backs of variable condensers (do not un- 
solder transformer leads), at the same time removing 
the grid resistors, the grid condenser and the lugs of 
secondary leads, which are held to the condensers by 
the same nuts that hold the R. F. transformer brackets. 


Remove the three screws holding first condenser, lift 
out the condenser and put in replacement without 
tightening screws. Mount the first R. F. transformer, 
the first grid resistor and the secondary lead lug, on 
the two bolts on back of the condenser. Make certain 
that the axes or long sides of the transformer coils are 
vertical. This may be checked by seeing that the sides 
of the coils are parallel to the vertical metal strip on 
the back of the condenser. 


Repeat procedure with each condenser and, when all 
four are in place, put on the pulleys and belts, adjust 
belt tension and synchronize condensers. (See Section 


a) 


Replacing R. F. Transformers ~ 


If one double R. F. transformer is defective, replace 
entire group of four double R. F. transformers. Part 
No, 13270: 


One lead on each transformer has a distinctive color, 
as tollows: 


No. 1 
No. 2 has a green lead. 
No. 3 has a yellow lead. 
No. 4 has a blue lead. 


Procedure: In replacing double R. F. transformers, 
substitute one transformer at a time, mounting and con- 
necting the replacement exactly like the original. Do 
not mix up the old coils with the replacements. 


has a white lead. 


Remove two nuts on back of first variable condenser 
which hold R. F. transformer brackets, unsolder trans- 
former connections and remove old transformer. Put 
replacement transformer in position, seeing that .the 
grid resistor and lug of secondary lead are replaced 
properly, and tighten the two nuts. The transformer 
angle brackets must be arranged so that the axes or 
long sides of the coil are vertical. This may be checked 
by seeing that the long sides of the coils are parallel to 
the verti¢al metal strip on the back of the variable con- 
denser. Solder leads exactly like the original. 


Repeat prcecedure with each R. F. transformer. 


Replacing Volume Control (No. 13,018) 


In replacing the volume control, the chassis, must be 
removed from the cabinet. 


The control is held to the chassis by two screws and 
nuts, and it is mounted in such a way that the terminals 
of the control are at the right-hand side when looking 
at the chassis in its normal position. Remove the two 
screws, holding the bottom nut with a long-nose pliers 
as this nut is somewhat closed in by the first A. F. 
transformer. 


A red lead is soldered to the center (slider contact) 
of the three screws on the right hand side of the con- 
trol. The other end of this red lead is connected to the 
grid contact of the first R. F. socket. 


A green lead is soldered to the lower one of the 
three screws. The other end of this green lead is 
soldered to a (ground) lug held under the right hand 
one of the two screws that clamp the fourth R. F. socket 
to the metal frame. 


The lead from the antenna post is run through a 
braided metal shield and connects to the center of the 
three screws on the volume control. One end of the 
braided shield is clamped to the lower one of the 
three screws on the volume control and the other end 
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is clamped to the ground post. The antenna and 
- ground posts are mounted on a small bracket that is 
screwed inside the back of the cabinet. 


Inspect the volume control carefully. If the resist- 
ance unit is damaged, replace with resistance unit No. 


9788. Bend the slider so it will make firm contact with 
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DIAGRAM OF POWER UNIT 
OF THIS UNIT. 


NOTE 
‘ 


SPEAKER CHOKE. ~~ 


IN MODELS 40,42, 44,AND 52. 
SOME EARLY UNITS OF THIS TYPE HAVE 
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the resistance wire. Clean off the contact end of the 
slider and see that the top edge of the resistance unit 
is free from dirt. If resistance unit is of old style with 
two sizes of wire, replace with new style (same part 
number) having one size of wire with increased spacing 
at one end. Also see that slider is of latest style. 
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pace G9 FOR 
COLOR SCHEME SIMILAR TO UNIT IN MODEL 38 SET. 
THAT COLORS AS NOW STANDARDIZED CORRESPOND WITH THE COLORS OF SET-CABLE LEADS. 


SEE DESCRIPTION 


Power Units in Models 37 and 38 Sets 


General Description 


Power units in Models 37 and 38 receiving sets are 
mounted inside the metal cabinet of the set. The 
units are encased in a metal cover which has an opening 
in the left hand end of the top for insertion of the 
rectifier tube. 


The power unit is designed for operation on 110 volt, 
alternating current, and furnishes complete filament, 
plate and grid voltages to the set. 


The unit has two metal containers, one for the power 
transformer and one for the condensers and chokes. 


Information about Atwater Kent power units is given 
in the Section I of this Manual. 


Zwo A.F FIL. 
WINDING. 


GREEN-YEL. TR WA ed = ba D crneieaeee 
F FIL. SUPPLY} 


Removing Unit from Cabinet 


Remove the cover and cable connection panel from the 
power unit and remove the set itself from the cabinet. 
(See instructions for removing 37 set chassis from cabi- 
net). Then remove the A. C. toggle switch by loosening 
the hexagonal nut with an open-end wrench, unscrewing 
the front knurled lock-nut with the fingers. Never use 
a wrench or pliers on the knurled nut, as it will scratch 
up the nut and probably mar the finish of the cabinet. 
Note that the toggle switch leads come from the right 
hand side of the cabinet; arrange the switch in the 
same way when replacing so it will be “on” when the 
button is pushed to the right. 


The power unit is held to the cabinet by three screws 
at each end, two of the six screws being the two rear 


(Continued on page 62.) 
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Fic, 64. Dracram or Power Unit in Mopets 37 ano 38 © 


The diagram of the power unit in Models 40, 42, 44 and 52 is similar to that shown above with the following exceptions: 
is connected in series with the primary circuit in Models 42, 44 and 52, 
point of the bias resistance is connected to the lower instead of the upper ground eyelet. 


A regulating resistance 
A filter condenser is connected between FL and ground. The junction 
The color scheme is different and is shown in Fig. 77. 


“ 
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Continuity Test Table and Chart—Power Unit for Models 37 and 38 


For Following Tests Remove Cable Panel from Power Unit 


| 
TEST Correct | = WRONG READING INDICATES __ 
Reading | 

Across 2nd A.F. Fila- | Full None—Open 2nd AF, ‘fil. winding and open 

ment Supply. : 2nd A.F. filament shunt resistance. 
3 | 

Across R.F.-lst A.F. Full | None—Open R.F.-lst A.F. fil. winding and | 
Filament ‘Supply. _ open R.F.-Ist A.F. fil. shunt res. 

Across Detector Fila- | Full | None—Open det. fil. winding and open de- 
ment Supply. | tector filament shunt résistance. 


FROM +B RF. to : 
| 


REMARKS and FURTHER 
POSSIBILITIES 


Nearly full—open filament winding. 
(Unsoider one fil. winding con- 
nection and test winding and 
fil. shunt resistance separately.) 

Nearly full—open filament winding. 
(Unsolder one fil. winding con- 
nection and test winding and 
fil. shunt resistance separately.) 

Nearly full—open filament winding. 
(Unsolder one fil. winding con- 
nection and test winding and 


___ fil. shunt resistance separately.) 


+B 2nd A.F, Partial None—Open speaker (output) choke. Full—Shorted speaker choke. 
+B ist A.F. - Small None—Open Ist A.F. plate circuit res. 
+B Detector. Very Small None—Open detector plate circuit res. 
Ground. None Shorted filter condenser. 
Fl (on Rectifier Tube Partial None—Open plate supply filter choke. 
Socket.) Seis eee = 
FROM GROUND to © | 
+B Detector. None Shorted by-pass condenser. 
One Side of 2nd A.F. > 
Filament Supply. Partial None—Open 2nd A.F. grid bias resistance. Full—Shorted bias resistance. 
One Side of R.F.-1st 
A.F. Filament Supply. Partial None—Open R.F.-lst A.F. grid bias resis. Full—Shorted bias resistance. 
One Side of Detector Full Open connection to center-tap of detector Examine connections under panel 
Filament Supply. filament shunt resistance. assembly. 
+B Ist A.F. None Shorted by-pass condenser. 
Piweee ‘Con “Rectifier 
Tube Socket.) Nearly Full None—Open high voltage sec. winding. 
Each Terminal of A.C. None ' Grounded primary of power transformer. | Inspect A.C. cable and switch leads 
Plug. ee ee Gr acenental "grounds: n 
OTHER TESTS 
Across ‘Terminals of Full Open primary of transformer or open cable 
A. C. Plug. (Toggle or switch leads. 
Switch “On.’) 
Fl to F2 (on Rectifier Full Open rectifier filament winding or connec- 
Tube Socket.) . | tions. 
One Side of 2nd A.F. | Full , Open connection to center-tap of 2nd A.F. 
Filament Supply to filament shunt resistance. 
Speaker Return _ | 
Terminal. 


GREEN-YEL.TR. YEL-BIACK TR. 


GREEN-YEL. TR—~ 


RECTIFIER 
TUBE SOCKET. > 


TRANSFORMER 
ASSEMBLY 


BIACK IN EARLY 375. 
NOTE: IN SOME UNITS THE POSITION WHITE IN LATER 37's. 
OF THE LEADS FROM THE R.F-ist QA.F. 
Fit. WINDING AND THE DET. FIL. WIND- 


ING ARE INTERCHANGED- 


YELLOW IN 38's. 


BLACK“ 


(CONNECTS TOLEAD FROM 
CENTRE TAP OF R.F-IST 
A.F FIL. SHUNT RESIS.) 


er: ee 
RAIstAE, <YEL-BLACK TR 


WHITE IN EARLY 3738. YEL. 
IN LATER 373 AND IN 38's. 


TO TOGGLE 
SWITCH 
eae 


Fic. 65. SHowrnc CoNNECTIONS FROM TRANSFORMER AND CONDENSER-CHOKE ASSEMBLIES TO PANEL ASSEMBLY 
This view shows the approximate position of leads from the metal containers. In replacement condenser-choke assemblies for Model 38 the lead 


to +B first A. F. terminal is sometimes black-red tracer instead of white. 
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felt-headed feet of the cabinet. The transformer and 
condenser-choke sections are held to the base of the 
power unit by three long bolts and a single heavy 
metal strap. The panel assembly is fastened to the 
metal strap by two screws and nuts—one the ground 
terminal and the other at the center toward the opposite 
end of the panel assembly. 


Note that a bare braided wire comes from each metal 
container and that these wires are soldered to lugs which 
are fastened to two of the long bolts. 


Testing 
Apply the continuity tests given in the table. If the 


tests indicate that one section of the unit is defective, 
replace that section, connecting it exactly as the original. 
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Fic. 66. Power Unit tn Mopets 37 anno 38. Cover REMOVED 


The unit illustrated is for a Console 37 and the two terminals on 
either side oi the ground terminal are used for toggle switch connection 
in the 110 volt line. 
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Fic. 67, Rear View oF Pane, AsseEMBLY ON Mobe ts 37, 38 
AND LATER Type “Y” Power Units 


The terminal on the right hand side of the ground eyelet is used as 
“‘speaker-return” terminal on later Models 37 and 38 sets. In Model 
37 Console sets, and in later type “Y’ power units, the terminals on 
either side of the ground eyelet are used for toggle switch connection 
in the 110 volt line. 
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Model 40, 42, and 52 Sets 


General Description 


The Models 40, 42 and 52 are six-tube single-dial A. C. 
receivers with complete power unit incorporated in the 
metal cabinet that houses the set. The power unit 
operates from 110 volt, alternating current, and supplies 
complete filament, plate and grid voltages to the set. 
The power unit is sealed in a single metal container. 


Models 42 and 52 are equipped with an automatic 
voltage regulator in serics with one side of the A. C. 
linc. This device is so designed that owing to the 
heating effect, a voltage above norma! (110) will in- 
crease its resistance value, and a voltage below normal 
will decrease its resistance, so that the voltage across 
the primary of the transformer is maintained at a 
constant value. 

The circuit of each sct has three stages of radio 
frequency amplification, the first stage acting as a coup’ 
ling tube in order to eliminate the detuning effect of 
different antenna sizes (which would otherwise disturb 
the synchronism of the three tuned circuits). There 
is a tuned detector and two stages of audio frequency 
amplification. 


The volume control consists of a resistance connected 
across a section of the antenna coupling transformer. 
A slider on this resistance connects to ground, and the 
antenna is connected to one side of the resistance. By 
adjusting the slider, more or less of the antenna current 
may be shunted to ground, thus decreasing or increasing 
the volume. 

Model 52 has a metal cabinet about thirty inches 
high, with a cone speaker mounted in the lower section 
of the cabinet. 


Removing Set from Cabinet 


Lift off the cover of the power unit and remove the 
nuts from posts which pass through the holes in cable 
connection panel, releasing the cable from power unit. 


Remove dial and vernier knob. Remove two screws 
which hold antenna-and-ground post bracket on inside 
back of cabinet. (Model 52 does not have this bracket.) 
Remove the six screws, three in a vertical row at each 
end, which clamp the chassis to the inside front of 
cabinet. Pull chassis straight back horizontally to allow 
condenser shaft and volume control to clear front of 
cabinet, then lift set up and out. 


In Model 52 pull up the antenna and ground leads 
and remove speaker leads from posts on set. 


Replacing Wariable Condensers 


If one variable condenser is defective, replace entire 
group of three condensers. Use pulleys and belts of 
original group. 

Procedure: Remove set from cabinet. Loosen nine 
screws holding condensers to front of metal frame. 
Note how pulleys and belts are arranged and then re- 
move them. Replace one condenser at a time. Do not 
mix old condensers with the replacements. 
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Remove two nuts on back of first variable condenser, 
which clamp grid resistor (grid condenser on last vari- 
able condenser) and lug of secondary lead. Remove 
three screws holding condenser to chassis and lift out 
the conden. r. 


Put in the replacement condenser and its three screws, 
without tightening screws, attach grid resistor and lug 
of secondary lead to top and bottom bolts respectively 
on back of condenser. Repeat procedure with other 
two variable condensers. When the replacement con- 
densers are installed, put on the pulleys and belts, adjust 
belt tension and synchronize condensers (see Section 


cane 


Replacing R. F. Transformers 


If one R. F. transformer is defective, replace R. F. 
amplifier assembly. (See Fig. 68.) The R. 
F. amplifier assembly consists of three R. F. trans- 
formers mounted on a three-socket moulded base. The 
filament contacts are wired and have two leads for 
connection to filament contacts of first A. F. socket. The 
plate circuits are wired and have one lead for connection 
to the left hand contact (No. 3) on the R. F. plate 
circuit resistance. A lead from the grid end of each 
R. F. transformer is soldered to a lug which is to be 
fastened to the bottom bolt on back of the variable 
condenser immediately in front of each R. F. trans- 
former. The three return-leads from secondaries of 
each R. F. transformer are to be soldered to ground 
lugs which are held by bolts that clamp the R. F. 
amplifier base to the frame of set. 


In replacing R. F. amplifier assembly, the chassis 
must be removed from the cabinet. Unsolder three 
leads from by-pass condenser, lead from grid contact 
of the first R. F., socket, leads from the grid resistors 
(unsolder at grid contacts of sockets), two filament cir 
cuit leads (at filament contacts of first A. F. socket), and 
the +B, R. F. lead. Remove secondary wire lug from 
bottom bolt on each variable condenser. Unsolder, at 
grid contact, the lead from grid condenser, which passes 
through a hole in the R. F. base. Unsolder three leads 
from secondaries of R. F. transformers where they are 
soldered to lugs under bolts holding R. F. base to 
metal frame. Remove five bolts holding R. F. base to 
metal chassis and remove the old R. F. amplifier as- 
sembly. 


Reassemble with replacement R. F. amplifier, revers- 
ing above procedure. 


Replacing Volume | 

Remove chassiéx0m cabinet. 

The volume control is held to the metal frame by 
two screws and nuts and is mounted in such a way 
that the three terminals are on the right hand side when 
looking at the chassis in its normal position. Remove 
the two screws, using a long-nose pliers to grip the 
bottom nut, which is close to the second A. F. trans- 
former. 

(Continued on next page.) 


A yellow lead connects the top one of the three 
terminals to the inside end of the antenna coupling 
transformer. 


A red lead connects the bottom one of the three 
terminals to the tap on the antenna coupling trans- 
former. 


A green lead runs from the center terminal (slider 
contact) to a (ground) lug held under the right hand 
bolt that clamps the base of the R. F. amplifier assembly 
to the metal frame. 


The lead from the antenna post runs through a 
braided metal shield and is soldered to the lower one 
of the three terminals on the volume control. The 
metal braid is clamped to the center one of the three 
terminals. The other end of the metal braid is clamped 
to the ground post. 


Model 52 does not have the, shielded antenna lead. 
In this set two twenty-foot lead&are connected to the 
volume control, black for antenffa, and black-green 
tracer for ground. 


(The outside end of the antenna coupling transformer 
is connected to the grid contact of the frst R. F. socket). 
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Inspect the volume control carefully. If the resist- 
ance unit is damaged, replace with latest style of 
resistance unit. Bend the -lider so it makes firm con- 
tact with resistance wire. Clean the contact end of the 
slider and the top edge of the resistance unit. See 
that slider is of latest type. 
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Fic. 69.. ScHEMATIC DIAGRAM OF VOLUME CONTROL, 
Mopers 40, 42, 44 anp 52 
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Model 52 does not have the shielded antenna lead, but is provided with two twenty-foot leads which are connected to the volume control, black for 


antenna and black-green 
&§ 
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tracer for ground, 


Continuity Test Table—Models 40, 42 and 52 
Colors Refer to Cable Leads 


For etoy tan Tests BGROYS es ree on Power Unit 


To Test Volume Con- 
trol, Unsolder Red 
Lead from Antenna 


If found defective, repair or install 


A : ‘ nc. iE 
No reading—open resistance winding acide ted tend: 


ratic reading—damaged resistance wind- 
ing or slider. 


Smooth and 


Nearly Full | new control. 


enema | | REMARKS and FURTHER 
TEST FROM WRONG READING INDICATES 
| Reading | | POSSIBILITIES - 
Red-Green Tr. to 4+F2A\ 
Black-Green Tracer to 
—F2A ; 
Red-White Tr. to +FD 
Black-White Tracer to 

—FD 
Red to +FI1A . Examine soldered connections at 
Black to —FI1A Full Open in cable or connection. cable connection panel and set. 

Green-Yellow Tracer to| | | 
Speaker Post No. 2. 
Green to Ground Post. 
Brown to P2A. 
White to 4 (on R.F. 
ewe pres stemre)s 
GREENto {| “| SA ee poet : 

PIA None Grounded Ist A.F. plate circuit. 

PD None Grounded detector plate circuit. | Or shorted phone condenser. 

P3R None | Grounded R.F. plate circuit. | Or shorted R.F. by-pass condenser. 
4-F3R, —F3R None Grounded R.F.-lst A.F. filament circuit. _ Or shorted R.F. by-pass condenser. 
+FD, —FD None Grounded detector filament circuit. 
+F2A, —F2A None _ Grounded 2nd A.F. filament circuit. 

: G2R, G3R Partial None—Open grid resistor or secondary No. | Test across resistors and secondaries 
1, 2 R.F.T. Full—Shorted grid circuit. | separately. (Resistors mounted 
| on back of R.F. var. conds.) 
; G1R Full | Open antenna coupling transformer. Volume control full right. 
| ; GIA Partial | None—Open secondary No. 1 A.F.T. Full—Shorted secondary. 
G2A Partial | None—QOpen secondary No. 2 A.F.T. Full—Shorted secondary. 
Stator of Detector | 
_ Variable Condenser Full Open secondary last R.F.T. 
| is A Full __Open cathode lead. 
WHITE to / alas 
3 (on R.F. Plate Res.) Partial . None—Open R.F. plate circuit resistance. Full—Shorted R.F. plate circuit res. 
, Pitre 28 hy | Partial | Open primary No. 1, 2, 3 R.F.T. “ 
ree YELLOW to | | | 
io PD | Partial None-—Open primary No. 1-A.F.T. (or open Full—Shorted primary. 
ria / in cable connection). ; 
: a Black-Red Tracer to * | 
pee PIA Partial None—Open primary No. 2 A.F.T. (or open | Full—Shorted primary. 
ee" : in cable connection). 
| st OTHER TESTS 
te GD to Stator of Last 
: Condenser. None Shorted grid condenser. Mounted on back of det. var. cond. 
ah P2A to Speaker, Post | 
No. 1. None Shorted speaker filter condenser. | ; 
G1R to Ant. Terminal. Full | Open antenna connection. 


Coupling Transformer 
and Test Across *An- 
tenna and Ground 
id Terminals, 
; Control Knob. 


Turning 
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Model 44 Set 


The volume control consists of a resistance connected 
across a portion of the antenna coupling transformer. 
The slider on this resistance connects to ground, and 
the antenna connects to one end of the resistance. By 
turning the slider (ground) toward the antenna end 
of the resistance, the volume is decreased. 


General Description 


Model 44 set is similar to the Model 38 in design, 
but with the same improvements as contained on the 
Model 42, that is, newly designed cabinet, antenna 
coupling transformer and automatic voltage regulator. 
The power unit of Model 44, as in Models 40, 42 and 52, 
is sealed in a single metal container. Model 44 also 


contains the “local-distance” switch which is featured Removing Set from Cabinet 
in the Model 38, but in Model 44, this switch cuts out Lift of the cover of power unit and remove nuts 
a part of the primary of the second R. F. T. from posts which pass through holes in the cable con- 


nection panel, releasing the cable. Remove dial and 
vernier knob. Remove two screws which hold antenna- 
and-ground post bracket on back of cabinet. 


The circuit has four stages of radio frequency ampli- 
fication (with double-coil type R. F. transformers), a 
tuned detector, and two stages of audio frequency 


amplification. The first R. F. tube acts as an antenna As in the Model 38, the chassis of the Model 44 is 
coupling tube. The second A. F. stage ts of the power held to the cabinet by eight machine screws, dll reached 
type with condenser-choke coupling to the speaker. from inside the cabinet. Three screws are in a vertical 


(Continued on page 68.) 
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Fic. 72. Wurrtnc DracrAM oF Mopeu 44 
A schematic diagram of the volume control is shown in Fig. 69. The ground connection to the R. F. by-pass condensers, in this and other models, 
is made through the metal container in which the condensers are sealed. A pictorial representation of the antenna coupling transformer is shown 
in Fig. 71. 
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Continuity Test Table—Model 44 


Colors Refer to Cable Leads 


ate For Following Tests Remove Cable Panel from Power Unit 
TEST FROM gia WRONG READING INDICATES Raia mendes BLES. 

Sea re |__Reading | POSSIBILITIES 
Red-Green Tr. to + F2A \ | 7 ; 
Black-Green Tracer to | | 

—F2A 
Red-White Tr. to + FD | 
Black-White Tracer to 

ae | 
OO aes Fall | O b] Examine soldered connections at 
Black to —F1A ee ee OP eGH OM cable connection panel and set. 

Green-Yellow Tracer to| | 
Speaker Post No. 2. |! 
Green to Ground Post. 
Brown to P2A 
White to 4 (on R.F. 
Plate Resistance.) 
GREEN to 

P1A None Grounded Ist A.F. plate circuit. 

12D) None Grounded detector plate circuit. Or shorted phone condenser. 

P3R None Grounded R.F. plate circuit. Or shorted by-pass condenser. 
+F3R, —F3R Na: Grounded R.F.-Ist A.F. filament circuit. Or shorted by-pass condenser. 
+FD, —FD None Grounded detector filament circuit. 
+F2A, —F2A None Grounded 2nd A.F. filament circuit. 

G2R, G8R, G4R Partial None—Open grid resistance or secondary No. Test across grid resistors separately. 
1, 2,3 R.F.T. Full—Shorted grid circuit. (Mounted on back of R.F. vari- 
able condensers.) 

GIA Partial None—Open secondary No. 1 A.F.T. Full—Shorted secondary. 

G2A Partial None—Open secondary No. 2 A.F.T. Full—Shorted secondary. 

GIR Full None—Open antenna coupling transformer. Volume control full right. 

Stator of Detector Vari- 
able Condenser. Full Open secondary last R.F.T. 
oa . Full” Open cathode lead. = Dbds 
WHITE to 
3 (on R.F. Plate Res.) Partial | None—Open R.F. plate circuit resistance. | Full—Shorted R.F. plate circuit res. 
Pa Rome eo ik, pe ake Partial None—Open primary No. 1, 2, 3, 4 R.F.T. Partial reading to P2R with “Local- 
(“Local-Distance”’ distance” switch down. 
Switch Up.) Zs >. 
YELLOW to 
1248 | Partial | None—Open primary No. 1 A.F.T. Full—Shorted primary No. 1 A-F.T. 
Black-Red Tr. to PIA Partial None—Open primary No. 2 A.F.T. Full—Shorted primary No. 2 A.F.T. 
OTHER TESTS 
GD to Stator of Last 
Variable Condenser. None Shorted grid condenser. Mounted on back of det. var. cond. 
P2A to Speaker Post 
IN Geel 2 None Shorted speaker filter condenser. 
G1R to Antenna Post. Full Open antenna connection. 


To Test Volume Con- | Smooth and | 
| Nearly Full | 


trol, Unsolder Red 
Lead from Antenna 
Coupling Transformer 
and Test Across An- 
tenna and Ground 
Terminals, Turning | 
Control Knob. 


No reading—open in resistance winding. Er- 
ratic reading—damaged resistance wire 
or slider. 


If found defective, repair or install 
new control.’ Resolder red lead. 
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row at each end, the seventh is near the center of the 
horizontal side of the metal frame of set, and the eighth 
is near the center of the vertical side of the metal 
frame. Remove these screws, pull the set straight back, 
so the condenser shaft and volume control clear the 
cabinet and then lift the set up and rest it on top of 
the cabinet while removing the “local-distance” toggle 
switch from front of cabinet. Remove switch by loosen- 
ing hexagonal nut with an open end wrench and un- 
screwing front knurled lock nut with fingers. Never 
use a wrench or pliers on the knurled nut. 


Replacing Variable Condensers 


If one variable condenser is defective, replace entire 
group of four vanable condensers. Use pulleys and 
belts of original group. . 


Procedure: Remove set from cabinet. Loosen 
twelve screws holding variable condensers to metal 
frame. Note how pulleys and belts are arranged and 
then remove them. Replace one condenser at a time. 


Remove the double R. F. transformers which are 
mounted on backs of variable condensers (do not un- 
solder transformer leads), at the same time removing 
the grid resistors, the grid condenser and the lugs of 
secondary leads, which are held to the condensers by 
the same nuts that hold the R. F. transformer brackets. 


Remove the three screws holding first condenser, lift 
out the condenser and put in replacement without 
tightening screws. Mount the Ist R. F. transformer, 
the first grid resistor and the secondary lead lug, on the 
two bolts on back of the condenser. Make certain that 
the axes or long sides of the transformer coils are verti- 
cal. This may be checked by seeing that the sides of 
coils are parallel to the vertical metal strip on the 
back of the condenser. 


Repeat procedure with each condenser and when all 
four are in place, put on the pulleys and belts, adjust 
belt tension and synchronize condensers (see Section 


XI). 


Replacing R. F. Transformers 


If one double R. F. transformer is defective, replace 
entire group of four R. F. transformers. 


Procedure: Remove set from cabinet. In replacing 
Double R. F. transformers, substitute one transformer 
at a time, mounting and connecting the replacement 
exactly like the original. Do not mix up the old coils 
with the replacements. 


Remove two nuts on back of first variable condenser 
which hold R. F. transformer brackets, unsolder trans- 
former connections and remove old transformer Put 
replacement transformer in position, seeing that the 
grid resistor and lug of secondary lead are replaced 
properly, and tighten the two nuts. The transformer 
angle brackets must be arranged so that the 


axis or 
long side of the coil is vertical. This may be checked 
by seeing that the long sides of the coils are parallel 
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to the vertical metal strip on the back of the variable 
condenser. Solder leads exactly like the original. 


Repeat procedure with each R. F. transformer. 


Gitar 


STATOR. 


BOLTED TO 
STATOR. 


To +B 


To R 


\ro VEL. LEAD FROM 
‘LOCAL-DISTANCE? 
SWITCH. 


TO Black LEAD 
FROM ‘LOCAL- 
DISTANCE SW. 


NO. 1,3,4 RFT. No.2 R.FT. 


SxetcH SuHowinc ConNECTIONS FROM R.F. 
TRANSFORMERS 


Pre. 4: 


Replacing Volume Control 
Remove chassis from cabinet. 


The volume control is held to the metal frame by 
two screws and nuts and is mounted in such a way 
that the three terminals are on the right hand side 
when looking at the chassis in its normal position. Re- 
move the two screws, using a long-nose pliers to grip 
the bottom nut, which is close to the second A. F. 
transformer. 


A yellow lead connects the top one of the three 
terminals to the inside end of the antenna coupling 
transformer. 


A red lead connects the bottom one of the three 
terminals to the tap on the antenna coupling trans- 
former. 


A green lead runs from'the center terminal (slider 
contact) to a (ground) lug held under the right hand 
bolt that clamps the fourth R. F. socket to the metal 
frame. 


The lead from the antenna post runs through a 
braided metal shield and is soldered to the lower one 
of the three terminals on the volume control. The 
metal braid is clamped to the center one of the three 
terminals. The other end of the metal braid is clamped 
to the ground post. 


(The outside end of the antenna coupling trans- 
former is connected to the grid contact of the first 


K., F,. socket). 


Inspect the volume control carefully. If the resist- 
ance unit is damaged, replace with latest style resistance 
unit. Bend the slider so it makes firm contact with 
the resistance wire. Clean the contact end of the 
slider and the top edge of the resistance unit. See that 
slider is of latest type. 


“Power Units in Models 40, 42, 44 and 52 Sets 


Power units in Models 40, 42, 44 and 52 are very much 
like the later type “Y,” the 37 and the 38 power units, 
the greatest difference being that all parts, with the ex- 
ception of the panel assembly and tube socket, are 
sealed in a single container. The grid bias resistances 
are wound on a long strip instead of in two small 
separate sections. Models 42, 44 and 52 also have a 
regulating or ballast resistance in series with the pri- 
mary of the power transformer. This resistance auto- 
matically compensates for line voltage variations and 
fluctuations. 


Removing Power Unit from Cabinet 


The power units in Models 40, 42, 44 and 52 receiving 
sets are sealed in a single metal container which is 
fastened inside the set cabinet by two screws at each 
end of the bottom and three screws at the top of the 
back. The rectifier tube socket is mounted on an angle 
bracket at the left hand end of the power unit. The 
panel assembly is fastened to the unit by two bolts 
and nuts which pass through the grid bias resistance 
strip. One of these bolts is the ground terminal. 


Remove the cover or lid of the power unit (it is not 
screwed down) and release the cable connection panel 
from the panel assembly. Then remove set chassis 
from the cabinet. (Sce instructions for removing 40, 
42, 44 and 52 receiving sects from cabinets}. Loosen 
hexagon nut on A. C. toggle switch and unscrew front 
knurled lock nut with fingers. Note that the leads to 
the toggle switch come from the right, so that the 
switch is “on” when the toggle is thrown to the right. 
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Fic. 75. Tor View or Panet AssemMBLY USED IN POWER 
Unit oF Mopets 40, 42, 44 anp 52 


Remove screws holding power unit and remove two 
screws on strap which holds the 110 volt cable and the 
switch leads. The power unit may then be lifted out, 
pulling the 110-volt cable through the hole in cabinet. 


In Model 52 the four nuts on the bolts holding the 
bottom of the power unit to the shelf of the cabinet 
are rather inaccessible unless the rear grill is removed. 
Or, if desired, one person may hold the nuts with a 
hexagon wrench while another turns the screws. 


Testing 


Apply the continuity tests given in the table on the 
following page. If the tests indicate that one of the re- 
sistances is defective, it may be replaced. If anything 
is defective in the power transformer chokes or con- 
densers (which are all sealed as a unit in the metal 
container), remove the lid of unit, the panel assembly, 
the toggle switch, the cable, the regulating resistance, 
and the rectifier tube socket, substitute a new sealed 
container for the defective one and connect the panel 
assembly, switch, cable, regulating resistance and socket 
to the new sealed container exactly like the original. 
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Fic. 76. Borrom View or Pane, ASSEMBLY USED IN POWER 
Unrr oF Mopers 40, 42, 44 ann 52 — 


The terminal at the left of the ground eyelet (in this view) is used 
as a junction point for the lead from the centre-tap of the R.F. 1st A.F. 
filament shunt resistance, and the blue (red in some models) lead from 
the Ist A.F. by-pass condenser. This terminal is not connected to 
the set. 


Continuity Test Table—Power Unit for Models 40, 42, 44 and 52 


For Following _ Tests Remove Cable Connection: Panel from Unit 


REMARKS and FURTH ER 


| Gorreet I 
TEST isi Redan § WRONG READING INDICATES POSSIBILITIES 
| { r — oe 2 ¥ = ~ 
Across 2nd A.F. Fila- Full None—Open 2nd A.F. fil. winding and open | Nearly fall open. Giament winding. 
ment Supply. 2nd A.F. filament shunt resistance. (Unsolder one fil. winding con- 
nection and test winding and 
fil. shunt resistance separately.) 
Across R.F.-Ist A.F. Full | None—Open R.F.-lIst A.F. fil. winding and | Nearly full—open filament winding. 
Filament Supply. open R.F.-Ist A.F. fil. shunt res. (Unsolder one fil. winding con- 
| nection and test winding and 
| fil. shunt resistance separately.) 
Across Detector Fila- Full None—Open det. fil. winding and open de- Nearly full—open filament winding. 
ment Supply. £ tector filament shunt resistance. | (Unsolder one fil. winding con- 
nection and test winding and 
z fil. shunt resistance - separately.) 
= : u . : 
FROM +B RF. to | 
+B 2nd AF. Partial | None—Open speaker (output) choke. | Full—Shorted speaker choke. 
+B Ist A.F. Small None—Open lst A.F. plate circuit res. | 
+B Detector. Very Small | None—Open ‘etector plate circuit res. | 
Ground. ~ None | Shorted filter condenser. 
Fi (on Rectifier Tube Partial | None—Open plate supply filter choke. 
Socket.) _ te ae hi a 4 : ae Pout: r ; Uwe 
FROM GROUND to | 
+B Detector. None Shorted by-pass condenser. 
One Side of 2nd A.F. | 
Filament Supply. Partial | None—Open 2nd A.F. grid bias resistance. Full—Shorted bias resistance. 
One Side of R.F.-Ist | - ' 
A.F. Filament Supply. | Partial | None—Open R.F.-Ist A.F. grid bias resis. Full—Shorted bias resistance. 
One Side of Detector Full Open connection to center-tap of detector Examine connections under panel 
Filament Supply. filament shunt resistance. assembly. 
+B Ist AF. | None | Shorted by-pass condenser. 
Pil, P2) (on Rectifier | ae 
Tube Socket.) Nearly Full None—Open high voltage sec. winding. 
Fach Terminal. of A.C. None | Grounded primary of power transformer. Inspect A.C. cable and switch leads 
eet ihe { Lit pee eee Meee let for accidental grounds. 
OLE R Ob Sins 
Across Terminals of | Full Open primary of transformer or open cable 
AG Cette: Sy re or switch leads. 
Sapien rics 
Fl to F2 (on Rees Full Open rectiher filament winding or connec- 
Tube Socket.) tions. 
One Side of 2nd A.F. | Full Open connection to center-tap of 2nd A.F. 


Filament Supply to | 
Speaker Return | 
Terminal. 
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Fic, 77, Power Unit in Movers 40, 42, 44 ano 52, SHow1nc CoNnNECTIONS 
Recrifigr SOCKET AND REGULATING RESISTANCE 


BLACK. CONNECT TO 
REGULATING RES. IN 
MODELS 42, 44, 52. 
(@ROUGHT THRU’ANGLE) & 


BLACK-GREEN TR.-> 


filament shunt resistance. 


RED-WHITE TR. 
BLACK- WHITE. TR. 


SPEAKER R.A-1sT 0.F DET. FIL. 
; RETURN FIL. SUPPLY, ae 
\ 


BROWN 


LIO OVE “CABLE 


BLACK-REOD TRY 


BACK —/ BLUE (OR RED) 


This view shows the approximate position of leads from sealed container. In Models 42, 44 and 52, 


angle and the two black leads are brought up through the hole 


end of the sealed container. 
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TO TOGGLE 


SWITCH er ad 


FROM SEALED CONTAINER TO PANEL ASSEMBLY, 


a hole is cut in cee tectifier-socket mounting 


and connect to the regulating resistance, which is mounted upright at the left hand 


ieee | 3 | 
' rn ao | 
ge = 4) 3S = 4 
Voltage Test Chart = 1221 2a} e | 
Sol Sa | as | * | 
Wet kot 2s | of | 
Atwater Kent A.C. Sets cS etl as | o ! 
~o he. | on | o 
* Ae Ot . = OF | re om D ~ | 
(Measurements made, while set is in operation) =“ S2 =f & | 
ete cay ene ela 2 2 2 2 2 
(884 SF) oa } = } } ° } 
Pie : So Ae WEEE a evens | eee) = es = = = = 
FIL. VOLTAGES | TESTTERMINALS | 
A 
(Use 0-5 A. C. meter) (Colors of cable leads) REGORI MATE OUTAGE 
Detector Red-white tr. to | | | | | | « 
black-white tr. Boy } 22 4) 23 23 ea | 
Roms Qo steAw he: Red to black 14 | 1.45 pri Loe win ao | | | 
Power (2nd A. F.) Red-green tr. to | | 
black-green tr. CAR | tiie a8 boas 48.. | | 
PLATE VOLTAGES | | 
(Use high resistance | | 
D. C. meter) / ! 
Detector Red-white tr. to | 
yellow. ig iaalee Nomen +* aioe vias | lal mie | 44 . 
R. F. Red to atty RO F. | / ly, 
tube “P” contact: | a eee 
(thru eyelet). | 135 | 165 170 180 160 
IsteA. Fi Red to  black—red | ~ 
tr. h 49%) 135 160 160 155 
Power (2nd A. F.) Red-green “tr. to 4 
brown. | 120 145 175 180 1 
BIAS VOLTAGES | = 
(Use high resistance 
D. C. meter) 
On Power tube F to G (socket 2A, 
thru eyelets). ‘roeee f, BO 4 45-4 45 45 
One to ana 1st F to G (socket 1A, | | 
wee Oe ee tubes Seer thruy evelets): ay ii UN OE SD ES © Sis ens 13 
poe ee ‘ 
PHONE SPEAKER FILTER phe 
DET RET. con * NOLAFT NO.2 AFT MEE sr ster 2 ee 
FROM PLATE x ee. / | S £ oni 5 erent 9 Md Selig 
OF LAST RF a 
gute: 2 Raed: GREEN-YEL.TR. 
& = 7. 0.4 co (To SPEAKER POST No.2) 
= a LACK RED 
DET. aN o (To-F iA) (TO +F 3A) 
sae wba RED-WHITE TR BLACK-WHITE TR 
DET. GRIO LEAK. F (To+ FO) Go —FD) ; 
Beka. DET. CATHODE 2 
TUBES. w BliACK-RED TRH BROWN 
Oo w (To YEL.LEAD NO.2AF (TO P2A) 
+F OF RF | wo 6 
FUBES. O ees ELLO © WHITE 
. w ¥ oO (TOYEL.LEAD No. 1A.F}|* (T0+B,A-F) 
+6 Rie f « oe 
Wy . oe I 
S Pa CABLE 
= & RT ny = CONNECTION 
: TE 
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The 2nd A. F. filament shunt resistance (shown in dotted lines) is used in all Model 36 sets and in many Models 37 and 38. 
and 38, and in Models 40, 42, 44 and 52, this resistance is not used in 


AND IN Mopets 37, 38, 40, 42, 44 anp 52 


the set, but the 2nd A. F. filament shunt 


In later Models 37 
resistance in the power unit is 


used for the same purpose, a green-yellow tracer lead connecting speaker post No. 2 to the centre tap of the 2nd A. F. filament shunt resistance in 


the power unit. 
in the 110 volt line. 
the 2ndvAo bs a: 


In Model 36, and in Model 37 console sets, the two terminals on either side of the ground eyelet are used for toggle switch connection 
In_ some Model 86 sets a green-yellow tracer lead is used instead of a black-red tracer lead for connection to the yellow lead of 


The R. F. plate circuit resistance is not used in Model 36 nor in some 37 and 38 sets. Except for these minor variations, this 


circuit is standard in these sets, and the service man should remember the color scheme of A. F. transformers and the colors of cable leads and their 
location on the connection panel. 
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SECTION VII 


SERVICING THE “B” POWER UNIT 


1. General Description 


This unit is designed to replace the usual dry or 
wet “B” batteries as a source of plate current supply, 
taking its power from the 110-volt, A.C. house-lighting 
system and converting it into direct current of sufficient 
voltage for the plate requirements of a standard set. 
The operation of this device is, briefly, as follows: 


The first step in transforming the A.C. to D.C. at re- 
quired voltages, is to raise or “step up” the 110 volts to 
the necessary value for plate supply, taking into con- 
sideration the losses to be encountered in the later neces- 
sary processes of rectifying and filtering the current. 
This step-up is accomplished by the use of a transformer, 
which is designed so as to deliver about 500 volts at 
the secondary terminals. 


The next step is the changing of the higher voltage 
alternating current delivered by the transformer to a 
current in one direction, and this is done by means of 
a special design tube known as a rectifying tube. This 
changes the A.C. into pulsating direct current, current in 
one direction, rising and falling between zero and 
maximum. 


The rectification effect produced by the tube in the 
“B” Power Unit is somewhat the same as that pro- 
duced by the detector tube of the radio set; however, 
the construction of the tube is quite different. No fila- 
ment is used, there being, however, three electrodes, 
two of these being single, straight vertical wires and 
the third a double cylindrical grid of fine wire surround- 
ing the other two. The form of the grid resembles on 
a small scale that of the double coil used as the R. F. 
transformer on some of our receivers. A rare metal is 
used in the construction of both the straight electrodes 
and the grid. The tube is filled with a specially purified 
rare gas under reduced pressure. (See Fig. 79.) 


0 Volts A.C. 


Trickle 


Power Unit 


== AC input 
RECTIFIER TUBE 


(a) 


Fic. 79. Two ELemMents of “B” Power Unrr. 


Due to peculiar properties of the internal elements 
making up the tube, the gas will conduct current freely 
when flowing from either of the straight electrodes to 
the grid, but it acts practically as an insulator for a cur- 
rent in the opposite direction. 


The two straight electrodes are connected to the sec- 
ondary terminals of the step-up transformer, while a 
wire connected to the cylindrical grid leads to the “load” 
(filters, resistances and B circuit of the set), the return 
wire from the load running to a center tap on the trans- 
former secondary. Connection is obtained to the three 
elements of the tube by having it fitted with a standard 
UX type base, one of the four prongs being unused. 
A better understanding of the circuit described above 
will be had by referring to the schematic diagram fur- 
nished in this section (Figs. 80 and 82). 


The pulsating direct current delivered by the recti- 
fying tube is not suitable for plate supply, so it is neces- 
sary to “filter” or smooth out this current to give an 
even flow. This is done by means of a special arrange- 
ment of choke-coils and condensers, the connection lay- 
out and values of these individual parts having been 
determined after extended laboratory experiments. 
(See illustration Fig. 82.) 


We now have an even flow of direct current and all! 
that remains to be done is to distribute this current to 
the various plate circuits of the radio set at the proper 
values for maximum performance. A set of resistances 
and by-pass condensers is used to accomplish this. Bind- 
ing posts are provided on the panel of the “B” Power 
Unit properly marked for connection to the correct 
cable terminals of the set. 


The Atwater Kent “B” Power Unit includes a plug 
receptacle for connecting a trickle charger to use in 
keeping the A storage battery charged. The plug 
from the trickle charger is placed in this receptacle and 
by means of a “relay” incorporated in the “B” Power 
Unit, the 110-volt current which is supplied to the “B” 
Power Unit is automatically transferred to the trickle 
charger when the radio set is turned off by the switch 
button on the panel. 


The relay is in effect an automatic single-pole double- 
throw switch directly controlled by the filament switch 
on the radio set. It consists of a coil of wire with a 
soft iron core, an armature being supported over the core 
and carrying a contact spring which is insulated from 
it (the armature). Two other contact points are 
mounted, one above and one below the contact spring 
so as to make and break with the two corresponding 


points on the spring itself when the relay operates. 
(See Fig. 79.) 


The magnet coil is connected in series with the “A’™ 
battery or filament circuit of the set. The contact 
spring is connected (thru the plug of the “B” Power 
Unit) with one side of the 110-volt, A.C. supply. The 
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Fic. 80. Sreps 1n Process oF RECTIFICATION OF CURRENT BY “B”-Power UNIT. 


upper contact point is connected to one terminal of the 
trickle charger receptacle and the lower to one side of 
the input of the “B” Power Unit. The two remaining 
terminals—one of the trickle charger receptacle and the 
other of the “B” Unit input—are permanently con- 
nected to the other side of the 110-volt, A.C. line. The 
operation is as follows: 


When the radio set is turned on, the coil is magnetized 
by the “A” battery current passing thru it, causing the 
armature (carrying contact spring) to be drawn down 
to make contact with the lower point, thereby closing in- 
put circuit to “B” power unit. When the set is turned 
off, the armature is automatically released by the coil 
losing its magnetism. The contact spring then touches 
the upper contact point, sending the 110-volt current 
thru the trickle charger, which has been connected in 
the circuit by placing its plug in the receptacle at front 
of “B” Power Unit. 


2. Determining if “B’” Power Unit is at 


Fault 


When radio reception is unsatisfactory, and it is felt 
that the “B” Power Unit may be at fault, it is advisable 
to first check up on the other accessories used, testing 
the tubes, A and C batteries, checking connections at A 
battery terminals, and examining aerial, ground and 
speaker. : 


If these accessories all test O. K., it would then be 
a good plan to temporarily substitute a good set of 45 
volt dry B batteries for the “B” Power Unit, which 
will readily indicate whether the latter has been func- 
tioning normally. If this test shows that the “B” Unit 
may be “dead,” a new rectifier tube should first be tried 
out, as occasionally some trouble may develop in this 
part. The replacement of the tube will of course correct 
this, and the defective one should be returned to the 
distributor. 
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3. Measuring Voltage of “B” Unit 


Another way of determining if the “B” unit is de- 
fective is to measure the output voltage while the unit 
is connected to a receiving set in operation. Measure- 
ment should be made with a high resistance D. C. volt- 
meter. The following approximate voltages should be 
obtained on a line voltage of 110-115 A. C,, assuming 
a standard six tube set is being used, with a power tube 
in the last audio socket. 


Measure from B minus to Approximate Voltage 


B+ PWR 135 
B + AMP (Post No. 2 or 3) 70 
B + DET 25 


If the voltages are considerably different from the 
values given above, or if no voltage is obtained from 
B— to each of the B+ terminals, some part of the 
“B” unit is probably defective, and it will therefore be 
necessary to dis-assemble the unit. 


4. Taking the Unit Apart 


Remove the cover by taking out the four machine 
screws around sides, then remove the four “feet” by 
taking out screws in them and also remove the single 
screw from bottom of case. Next remove the screws 
which hold the bakelite binding post panel to the metal 
case and also the two which hold the receptacle for 
plug from trickle charger. The entire unit can then 
be lifted out of the case, after pushing the panel and 
plug receptacle inside so that they will not catch as 
the assembly is being lifted up and out. 


5. Continuity Tests 


Using the regular testing equipment, consisting of a 
45 volt “B” battery and a 0-50 voltmeter, make the 
tests given in the accompanying test table. 


If the test indicates that a section or block of the 
unit is defective, that section should be replaced and 
returned to the distributor. 


6. Possible Troubles 


Condition. Cause 

No reception. i). ok 0 «ue tng es eee ea rans Shorted condenser, open choke coil, open primary of 
transformer. 

Noisy:reception {crackling}: a. Ace eee Defective rectifier tube. 

Intermittent reception. (When “B” unit is shaken). Poor contact of tube in socket, half-broken lead or 
connection. 

Sluggish starting of receiver to function ........... Defective rectifier tube, dirty or burned relay contacts. 

Noticeable darkening of glass of rectifier tube...... Defective tube. 

Abnormal heating insvB% anit. css eee Shorted turns in transformer. 

Excessive butts. ita teens eae ake oo One side of secondary open. 


TRICKLE CHARGER 


S i RELAY ALUMINUM SHIELD 
RECEPTACLE RESISTANCES ‘ 


RL 


RECTIFIER 
TUBE 
SOCKET 


TRANSFORMER 
CONDENSER ASSEMBLY ASSEMBLY 


CHOKE ASSEMBLY 
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Wiring Diagram and Test Table for “B” Dawer Unit 


C1 


Fic. &2. 


G:2)C-5 


TRICKLE CWRRGER TAP 


ns 


c3 C6 C-4 


ee 


ooo 
ee 
ery Te 


ee ee ee 


’ 
eres 
ee 


r-cc- 
L@e- 


B-Power Unit. 


NOFA. 


Mopet R No. 8800 (Wiring Diagram). 
Note.—In Model “S” Unit for 25-cycle A. C. Power, Condenser C-5 is Connected to Post 3 of “B plus AMP,” 
and Condenser C-4 is Omitted. 


REMARKS and FURTHER 


TEST FROM Correct WRONG READING INDICATES | 
Reading POSSIBILITIES 
B— to 
Exposed Portion of | See that ground straps are soldered 
Three Metal Containers. | Full Open ground connection. | together. 
B+ PWR. | Partial None—Open regulating resistance. | Full—Shorted filter condenser or 
| grounded choke. 
B+ AMP. (Taps Nos. | Reading should increase slightly 
io. 4, 5). | Partial None—Open resistance. from 1 to 5. 
B+ DET. . Small _ None—Open detector plate circuit resistance. Sa iebagtng ene tie by-pass con- 
‘ | enser. 
A BAT. None _ Grounded relay coil circuit. 
Both Terminals of A.C. 
Plug. None Grounded primary circuit of power trans. | 


Each of Two Large 
Holes on Rectifier 
Socket. 
OTHER TESTS 
REA tom Lomteesla 
Trickle Charger 
Receptacle. 
Across Two Large 
Holes on Rectifier 
Tube Socket. 
B+ PWR. to 
Contact “P” (on Recti- 
fier Tube Socket.) 
A— Set to A— Bat. 


on 


| 
| 
| 


| Nearly Full 


Open connection sec. of power transformer. 


Full 


Nearly Full 


Partial 
Full 


Open primary of power transformer. 


None—Open secondary of power trans. 


None—Open filter choke coil. 
Open relay coil circuit. 


NOTE: In case any one of the 
filter or by-pass condensers is 
thought to be defective, its con- 
necting lead should be unsold- 
ered from the rest of the circuit 
and the condenser tested sep- 
arately for possible short cir- 
cuit. The filter chokes may be 
tested in the same manner. 
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SECTION VIII 


CHART OF TROUBLES AND PROBABLE CAUSES 
A—Battery Sets Only 


[, “Wubes“tail to" hoht.2 A ee ee 


. 


2, Tubes. light, no “receptions ayn 


33 


4, 


Disturbing noises (occurring with 
antenna and ground disconnected)... 


Distorted tone. 


o Ree 8 6 8 tee fee Os LS *, 8 Ow re) ee 


Continuous whistle or hum.......... 


Reception weak 


SPOS! 6, (9) Oe eC 2 em 18 8 8 Oe oe we 


Fn, gt = ng se 


1 
Zz 
3 
4. 
5 
6 


CONIA YPN 


An & WP 


Amt pw Ne 


OO COIAN a Pwd — 


OMNIA WY Ee 


CONN RN 


. A battery discharged. 

. Badly corroded A battery terminal. 
. Burned out or open rheostat. 
Broken filament lead in cable. 

. Defective filament switch. 

. Defective tubes. 


. B voltage supply dead or defective. ' 

Open in B lead in cable. 

Incorrect B connections. 

A battery connections reversed. 

Open primary of transformer (A. F. or R. F.). 
Shorted grid condenser. 

Open coil in speaker. 

. Defective tube. 

. Shorted by-pass condenser, 


. Run-down or defective B battery. 
Defective B power unit. 

Poor connection at A battery terminal. 
Loose connection to B supply. 

. Defective phone condenser. 

Defective audio transformer. 

. Defective speaker cord. 

. Defective by-pass condenser. 


Interference (two stations on same frequency). 
. Batteries exhausted. 

Speaker out of adjustment. 

Incorrect C voltage. 

. C battery disconnected. 

B power unit incorrectly connected or adjusted. 


“Fading” due to atmospheric conditions. 
Antenna or lead-in touching grounded object. 
. Loose or corroded connection in fil. circuit. 

. Defective grid leak. 

. Loose connection in set or cable. 

. Local receiving set interfering. 


. Microphonic tube. 

. Speaker too close to set. 

. Defective B power unit. 
Low Detector B voltage. 

. Heterodyne. 

. Open grid circuit (detector). 
. Grounded A. F. transformer. 
. Open antenna choke. 


. Defective tube. 

. A or B voltage low, 

. Poor location, 

. Defective battery connections. 

. Weak audio transformer. 

. Grid resistance open. 

. Secondary R. F. transformer open. 
. Condensers poorly synchronized. 

. Defective grid leak. 


B—A. C. Sets Only 


Allsrapes taller ight.) wise: .18. 9 ate, 


One or several tubes fail to light..... 


fhabestlighty no reception. 2. mais .0208.. 


PBECOUOMIWCAK A. Gis his ace > f° 


invetndcab cay Toy ee ey ae 


Entermttent recepu0tha, eos... 2. 


erePOlIS rit) See ee. ee oe. 


Lai g VUE TT ey ee Ie an a 


Die turbitic noiscaes pod Satis. cee. 


Oscillation 


— 


jennie 


— 


. Line voltage D. C. instead of A. C. 
. Open primary power transformer. 


. Open lead in A. C. plug cord. 


. Defective tube. 
. Open secondary of power trans. low voltage. 


Open wire to filament circuit. 


. Defective rectifier (or other) tube. 
. Open secondary power trans. (high voltage). 
. Shorted condenser in power unit. 


Open choke in power unit. 
Open plate voltage resistor. 


. Shorted speaker choke. 
. Defective audio. trans. (open primary). 


. Shorted primary transformer. 

. Shorted secondary power transformer. 

. Defective rectifier tube. 

. Same causes as under battery sets except first four. 


1. Shorted primary power transformer. 
2. Shorted secondary power transformer high or low 


voltage. 


. Defective rectifier tube. 

. Open biasing resistance. 

. Speaker out of adjustment. 
. Shorted biasing resistance. 


. Defective rectifier tube (loose filament). 


Open biasing resistance. 


. Loose connection in power unit. 
. Same reasons as under battery sets. 


. Secondary power transformer open (one side, high 


voltage). 


. Open ground on secondary. 

. Shorted filter choke (power unit). 

. Open filament shunting resistance. 

. Same causes as under battery sets (except No. 3). 


. Shorted primary power transformer. 


2. Shorted secondary winding or circuit. 


Induction thru A. C. power lines. 
Loose connection in power unit. 
Causes 5-6-7 under battery sets (A, 3). 


C—Both, A. C. and Battery Sets 


ene 6 6 Le C2 ef 8 6 © ‘6, € © © &, o -@ @ © © © © o'8 
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. Defective ground connection. 
. Unsuitable R. F. tubes. 
. Grid resistance shorted. 
. Excessive R. F. plate voltage. 


Open secondary R. F. transformer. 


. R. F. by-pass poorly grounded. 
. Antenna lead too close to set (wood cabinet sets). 


SECTION IX 


TROU ELE MOST FREQUENTLY ENCOUNTERED 


REMEDY > 


Replace R. F. transformer assembly, 


Loosen set screw in dial knob and reset cor- 
rectly—pointer at 100, with plates fully en- 


Loosen set screws at ends of rotor tension 
spring and reset assembly so rotor plates 
are equally spaced from stationary. 

Replace belt, removing set chassis from cabi- 
net and condenser panel assembly from 
main panel to make belts accessible. (See 


(See Sec. XI.) 


Resynchronize condensers. 


Replace by-pass condensers. Use No. 8685 
for replacement on all battery sets, except 
No. 4640 and No. 4880. 


Replace phone condenser, 


Repair break or replace cable. 


Replace resistance unit. 
Replace resistance unit or clean slider and 


resistance and bend slider to make better 
Use latest type of slider 


Replace transformer assembly. 


Replace condenser-choke assembly (on Mod- 

Replace condenser-choke assembly (on Mod- 

38). 

Replace resistance unit (tubular, under small 
panel top of power unit). 


Replace biasing resistance. 


Replace transformer (Models 36, 37, 38). 


A. In Either Type Set (Battery or A. see, 
CONDITION CAUSE SYMPTOMS 
1. Grid resistance | Shorted tube. Reception weak. Replace resistance unit. 
burned out. 
2. Audio Trans. pri- | Electrolysis. Reception dead. Replace transformer. 
mary open. 
3. Audio Trans. second- | i | Distorted recep- ‘ ‘ 
ary open. tion. 
4. A ntensniae choice | Shorted tube, ' Reception weak; Replace antenna choke. 
burned out. No. 1 socket. hum. 
Sek ee jee bmp alias, | Shorted tube. | Set dead or very 
burned out. | weak, 
6. Condenser dial out of Dial slipped on ' Incorrect dial 
adjustment. shaft. | setting. 
y meshed. 
7. Condenser rotor as- Rotor assembly | Irregular dial 
sembly out of adjust- | loosened thru | settings. 
ment (3-dial sets). | jarring. | 
8. Condenser pulley | Forcing of tun- | Tuning dial does 
belts loose or broken. | ing dial. not control 
| condensers. 
| | Secs. VI and XI.) 
9. Condensers out of Rough handling | Lack of volume 
synchronism. or jarring of | and selectivity. 
set. H 
10. Leaky by-pass con- Excessive “B” | Weak reception, 
denser. voltage or ex- rapid “B” bat- 
cessive humid- tery consump- 
ity. tion, set fails 
to operate on 
“B” eliminator 
(battery sets). 
11. Shorted phone con- Defect. Noisy reception. 
denser. 
12. Open wire in power Indefinite. ' Set dead or tubes 
cable. | fail to light. 
13. Defective rid leak. Defect. Reception Replace leak. 
choked. ae 
B. In A.C. Sets Only 
TVeo him ebe.o at riod i Shorted tube. Volume can’t be 
burned out. | reduced. 
2, Volumecontrol Resist. wire Volume knob 
noisy. spread uneven- does not turn 
ly or slider smoothly or contact with wire. 
coated with oil turns too and resistance unit. 
or not pressing smoothly. 
hard on resist- 
ance wire. 
3. Power transformer Indefinite. No voltage—set 
pri. open. dead. 
4. Power transformer <s Overheating—set 
pri. shorted. | weak. 
5. Power transformer uh | eception weak 
sec. open (high volt- —hum. 
age winding). | 
6. Power transformer | re | One or more 
sec. open (low volt- | tubes fail to 
age winding). | light. 
7 Shortedcondenser | ti | No reception. 
(power unit). | els 36, 37, 38). 
8. Open choke (power = | No reception. 
unit). | elsnoOuais 
9. Open “B” voltage | i | Reception Very 
resistance (detector | | weak or none 
GnaNout. AC iH), | | at all. 
10. Open biasing resist- Ms ik | Distortion and 
ance (226 or 171). | blocking—hum. 
11. Defective rectifier h | Weak, irregular Replace tube. 
tube. | or distorted 
ls reception. 
12. Loose power trans- | ss | Hum audible to 
former 1er laminations. | ear. 


Note—A defect in the transformer, condensers. or chokes, in the c case of A. c sets having « a Psingle sealed power unit container, 
will necessitate replacement of the sealed container. 
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SECTION X 


SERVICING ATWATER KENT SPEAKERS 


General Description. 
1. Horn Type 

The sound unit of the Atwater Kent horn type 
speaker consists of a powerful permanent magnet simi- 
lar to a horseshoe magnet, mounted at the end of a 
short cylindrical metal chamber. The two poles of the 
magnet have extension pieces, each of these being wound 
with a coil of very fine wire. These two coils are 
connected in series and also thru the speaker cable and 
plate circuit of the last tube of the radio set. 

A diaphragm in the form of a circular disc of special 
alloy metal, carefully mounted between rubber gaskets, 
is suspended so that its surface rests but a small fraction 
of an inch above the extension pole pieces of the 
magnet. 


Mognet Poles 


Spring Washer Z Diophragm 
Rubber 
bed ZZ Gagkets 
Washer tu 


ZL 


Fic. 83. Cross Section View oF Sounp Unit (Horn Type). 


The action of the unit is as follows:—When a radio 
signal enters the receiving set, as explained under Sec- 
tion I “Theory of Radio Receivers,” it causes fluctua- 
tions or changes in the flow of current in the plate 
circuit. Since the magnet coils of the speaker ‘unit 
are in series with the plate circuit, these changes in 
current will pass thru these coils, and this in turn 
will cause variations in the pull of the permanent mag- 
net on the diaphragm. Accordingly the diaphragm vi- 
brates, and in doing so, causes sound vibrations which 
pass thru the air column of the horn into the room to 
the listeners’ ears, an almost perfect reproduction of 
the sound at the microphone of the broadcast station. 


2. Cone Type (Models “E” and “E-2’’) 


The Models “E” and “E-2” Speakers are of the “‘free- 
edge” cone type, and differ in many respects from other 
cone speakers on the market. 


The magnet is a powerful double one, and the vi- 
brating element a thin rectangular reed of special alloy 
steel, mounted so that one end can vibrate freely be- 
tween two of the four poles of the magnet. A single 
magnet coil is mounted so as to surround and enclose 
the reed without touching it, and the current in the 
plate circuit of the radio set passes thru this coil. 


79 


The apex of the cone is attached directly to the reed 
by a novel spring mounting which supports the weight 
of the cone, but at the same time allows it complete 
freedom of motion. 


As in the case of the horn-type speaker, the changes 
in the current from the set passing thru the coil of the 
speaker unit cause changes in the pull of the magnet on 
the reed, thus causing the reed and the cone attached 
to it to vibrate correspondingly. The cone vibrates the 
air directly, giving very lifelike reproduction. 


Comparison Test 


When an Atwater Kent speaker seems to be func: 
tioning imperfectly, it should first be tried out on re- 
ception in comparison with a speaker of similar type 
that is known to be good. If this comparison definitely 
indicates that the speaker is defective, it should be in- 
spected and tested to determine the source of trouble. 


Damaged Coil or Cord 


If the speaker does not work at all, the trouble may 
be in an open magnet coil or an open cord. These may 
be tested with a voltmeter and battery. If the cord or 
the coil circuit is open, no reading will be secured on 
the meter. If the cord is damaged, or the connections 
half-broken, the meter will usually give an erratic read- 
ing when the cord is shaken. 


In testing the coil, the voltmeter test points should 
be applied directly to the coil terminals on the sound 
unit. If the coil is open, the sound unit should be re- 
placed. If the cord has an open lead it may sometimes 
be repaired satisfactorily, otherwise it should be re- 
placed. 


Detailed Service Information 


1. Horn Type (including phonograph attachments) 
A. Disassembling Horn Unit. 


Remove gooseneck and horn from base of speaker, 
invert base and unscrew knurled cap all the way. Lift 


HOUSING ee 


HOUSING CAP 


POLE PIECES 


DIAPHRAGM 


RUBBER 
GASKETS 


STEEL 
WASHER 


SPRING 
WASHER 


Fic. 84. Horn Type Unit, DISASSEMBLED. 


out the bronze retaining spring, then the steel washer 
and the rubber gasket, then the diaphragm and second 
rubber gasket at bottom. These parts are indicated in 
Fig. 84. 


B. Testing. 


Test the coil and cord for continuity and then care- 
fully inspect the other parts, looking for the following. 


C. Possible Troubles. 


1—Iron or other foreign particles on pole pieces. 
(Sometimes these particles are so small as to be 
hardly visible). 
Remedy:—Pick off with a small sharp knife, work- 
ing outward and upward from between the pole 
pieces. 


2—Diaphragm bent, buckled or up-side down. 
Remedy:—Replace diaphragm or assemble cor- 
rectly. 

3—Weak spring. Spring may give insufficient press- 
ure against diaphragm, causing rattling on very 
loud signals. 
Remedy:—Replace spring or bend so as to in- 
crease height of all four of the bends, making 
them all exactly the same height. 


4—Rubber gaskets. If these show signs of deterio- 
ration they should be replaced. If new gaskets are 
used in reassembling the unit, each should be 
stretched to fit tightly in the housing. This may 
be done by holding the gasket by both fore- 
fingers and expanding it for a moment to a length 
of about eighteen inches, repeating this three or 
four times. 


J—Weak magnet. 
lowing manner: 


Test with weight-scale in the fol- 


D. Testing Magnets in Horn Type Units. 


Equipment for testing the strength of the sound unit 
magnet is very simple znd inexpensive, consisting of a 
small spring-type wei. it scale, about 0-10 pounds,— 
(which may also be used in testing the cone type sound 
unit magnets) and a circular flat dise, ground absolutely 
flat, of soft iron (Swedish or “Armco” iron) about 1 
inch in diameter and 1/16 inch thick. This disc should 
have a small central stud, carrying a hole, attached to 
the center of one of its sides. A loop of strong 
flexible string, about an inch or two in length, should 
be attached to the hole in the stud. 


To test the strength of the magnet in a horn type 
sound unit, place the flat side of the disc centrally on 
the pole pieces, loop the string over the weight-scale 
hook and carefully exert a steady pull exactly along 
the axis of the unit until the magnet lets go. The po 
sition of the speaker and scale is shown clearly in the 
accompanying illustration, Fig. 89. 


When pulling on the horn type sound unit, the dise 
“armature” should not be released until the scale reg- 
isters a pull of about 4 pounds or more. Assuming that 
the weight-scale has been checked for accuracy, if the 
reading is appreciably less than 4 pounds, and if the 
speaker is noticeably weak in actual reception, the 
sound unit should be replaced. 
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Fic. 85. Testinc Macnet StrenctH, Horn Tyee Unit. 


With time and use there is some unavoidable loss of 
magnetism in speaker magnets. But in general this de- 
crease does not appreciably affect the performance of 
the speaker, so in all cases the final test should be in 
listening to actual reception. The magnetic strength 
tests are chiefly of value in eliminating one possible 
source of trouble. 


After the unit has been carefully examined and 
tested, and any defective parts repaired or replaced, it 
may then be reassembled. 


E. Assembling Horn Type Unit. 


(1) RUBBER GASKET—place in its groove in 
housing and use the steel washer to press the gasket 
into place. The gasket should not fall out when the 
housing is inverted and shaken. The steel washer 
should, of course, be removed. 


(2) DIAPHRAGM—center on the rubber gasket 
with the concaved side toward the horn. It is very 
important that the diaphragm should be placed with the 
concaved or hollow side facing the horn opening. 
Instructions to this effect are rubber-stamped on the 
concaved side of each diaphragm. Also it is extremely 
important that the diaphragm should be centered per- 
fectly on the rubber gasket and that it does not touch 
the metal housing at any point, otherwise the diaphragm 
will rattle. j 


(3) RUBBER GASKET—place over the diaphragm 
and press into position with the steel washer, taking care 
not to disturb the diaphragm setting. 


(4) STEEL WASHER—place over the rubber gas- 
ket with the concaved or hollow side facing the dia- 
phragm. The concaved side of the steel washer may 
be found by laying a straight edge across the face of 
the washer and holding both up to the light. 


(5) BRONZE SPRING WASHER— 


ing over the steel washer. 


(6) HOUSING CAP—screw clockwise on housing. 


place in hous- 


F. Adjusting the Horn Speaker. 

The speaker should be adjusted during reception of 
a strong and clear broadcast station. Screw up the 
knurled housing cap clockwise until the diaphragm snaps 
against the pole pieces, causing reception to become 
weak and rattling. It should then be unscrewed until 
a click occurs and reception comes out clear and normal, 
the best adjustment being as close (turned clockwise) 
as possible without rattling on a strong signal 


It is necessary to have the horn type speaker leads 
connected to the receiving set in the proper manner, 
which is clearly specified on the Atwater Kent horn 
type sound units and also on the Atwater Kent battery- 
type radio receivers. 


2. Free Edge Cone Type (Models E and E-2) 


The Atwater Kent Model E and Model E-2 Speakers 
are of the free edge cone type. Their construction is 
much more rugged than that of the average cone, so 
that repairs are seldom required. lll steel parts are 
thoroughly rust-proofed, and both the coil windings 
and the cone itself are impregnated with moisture- 
proofing compound. 


The sound unit used in these speakers as now manu- 
factured, is enclosed in a dust-proof rubberized bag 
which protects the unit from iron particles and dust. 


In order to examine and test the parts, it is necessary 
to disassemble the speaker. Instructions for doing this 
and instructions for testing, repairing and assembling 
this type of speaker are given below. 


A. Disassembling the “Type E” Speaker. 

(1) Removing Grill. 

Remove the four screws around the outer housing of 
speaker, then remove the front (grill) in this way: 


Stand the speaker on a firm table, place a double 
fold of heavy cloth over the top of the grill of the 
housing, hook the thumb of the left hand under the 
top edge of the grill, with the other fingers of the left 
hand pressing down on the top of the housing, and 
then, through the cloth, hit the top of the edge of the 
grill several sharp blows with a hammer, at the same 
time pulling forward with the thumb. The vibrational 
effect of the hammer blows tends to loosen the grill 
from the housing, while the steady pull with the thumb 
tends to move the grill forward and off the housing. 
The cloth is used to protect the finish of the grill, 
which would otherwise be marred by the hammer blows. 
In removing the grill, be careful not to let it hit against 
the cone. 
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(2) Removing Cone. 


The cone is attached to the flat reed spring by a 
small bolt and nut. Two special wrenches (Part No. 
9255) should be used in removing this bolt, the illustra- 
tion, Fig. 86, showing how this should be done. Hold 
the cone by the small metal bracket at its apex and pull 
straight off from the reed spring. 


Removinc Cone, Movers E anp E-2. 


Fic. 86. 


(3) Removing Sound Unit. 

The sound unit is removed by unscrewing the two 
acorn nuts at the rear of the housing. Note how the 
cord is brought over the top and in back of the sound 
unit down to the small hole at the rear of the housing. 
When assembling the speaker, the cord should be 
arranged in the same way. In handling the sound unit 
be very careful not to strain the, flat reed spring. 


B. Possible Troubles. 


1. OPEN COIL OR CORD—test with voltmeter 
and battery for continuity. Replace if found defective. 


2. DAMAGED CONE—examine carefully for 
cracks and bends, especially around the apex. If no 
defect is found, hold the cone horizontally with hollow 
side up about 3 or 4 inches above a firm wood-topped 
table and then drop so that the apex will hit the table. 
If the cone is in satisfactory condition it will strike 
with a clear resonant “knock” rather than a dull, life- 
less thump or thud. Replace cone if it seems to be de- 
fective. 


3. METAL CHIPS ON POLE PIECES—carefully 
remove the dust-proof bag from the sound unit and 
examine the air-spaces between the reed and pole pieces 
to determine whether iron or other particles (caught 
up by the attraction of the magnets) are clogging up 
the air-spaces between reed and pole pieces and con- 
sequently interfering with free motion of the reed. If 
such a condition is found, it is sometimes possible to 
remove the particles, although usually it is advisable to 


replace the unit. 


4, IMPERFECTLY ADJUSTED SOUND UNIT— 
examine the sound unit to see if the reed is adjusted 
centrally between the pole pieces so that the air-spaces 
at each side are equal. If the reed is not centered cor- 
rectly, the unit should be replaced, although in ex- 
ceptional cases a qualified service man may adjust the 
reed. 


Adjustment of the reed is made through the two 
screws which pass through the magnet and bear on the 
reed. By loosening one screw and tightening the other, 
the reed may be moved to either side. When the reed 
has been adjusted exactly to the center the two screws 
should be tightened alternately little by little, until 
both are tight. 


The adjustment may be tested by clasping the reed 
spring, near the reed, between the thumb and forefinger 
and pushing and pulling so as to cause reed to snap 
against either pole piece. The same force should be 
required to move the reed in each direction. If the unit 
is properly adjusted see that the air-spaces are free from 
chips and then carefully replace the dust-proof bag. 


1.. LOOSE NAME PLATE OR SERTAL PLATE=— 
Suspend the grill by one hand and with the wood handle 
of a screw driver sharply tap the grill near the name 
plate. Listen carefully and if a “tinny” noise is heard, 
the name plate is not fastened securely and should be 
tightened by hammering down the holding tabs. Do 
the same with the serial plate on the back of the housing. 


REED SPRING 


COIL 


COIL 
TERMINALS 


ADJUSTMENT 
SCREW 


REED 


MOUNTING BOLTS 


POLE PIECES 
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Bic. 88. Testisc MAGNET STRENGTH. Cone ver Une 


6. WEAK MAGNET—The testing outfit for deter- 
mining the magnet strength is identical with that used 
for the horn speaker, except that instead of the flat disk 
a U-shaped bar is used. This bar must be accurately 
made so that when suspended, inverted, from the scale, 
its inside circumference clears the coil winding and the 
ends of the “U” rest flatly one on each magnet pole, 
lying clearly within the permanent magnet by about 
1/64” on each side. It will be found more convenient 
to use the front or cone side of the unit for this test. 


The dimensions of the bar are—width 3/8”, thick- 
ness 3/32", diameter (over all) 13/16". If a straight 
pull of less than about 7 pounds will separate armature 
from magnet, a weak magnet is indicated and the unit 
should then be replaced. Fig. 88 illustrates the correct 
method of testing the magnet. 


C. Assembling Cone Type Speaker. 
1, ATTACHING SOUND UNIT—place the sound 


unit in the housing so that the mounting bolts pass 
through the holes in the back of the speaker, and screw 
on the acorn nuts. The unit should be enclosed in its 
dust-proof bag and the cord leads should be firmly at- 
tached to the coil terminals. The cord should be car- 
ried over the top of the unit, around the right-hand side 
and down to the outlet hole in the rear of the housing. 


2, RUBBER DAMPER—push the small piece of 
rubber tubing on the flat reed spring, bringing it close 
to, but not touching, the unit. 


3. MOUNTING CONE—push the metal bracket at 
the apex of the cone on to the flat reed spring and push 
the small screw thru holes. Screw on the nut but do 
not make it very tight. 


With the two special wrenches (part No. 9255) on 
this small nut and bolt, tip the cone up or down so 
that its top and bottom edges are equally spaced from 
the housing, then carefully <ighten the bolt. If the 
cone moves out of position, the bolt must be loosened 
and the cone again adjusted until the top and bottom 
edges are equally spaced from the housing when the 
bolt is fastened tightly. 


Then examine the right- and left-hand edges of the 
cone to see if they are equally spaced from the housing. 
If they are not, use a pair of pliers to bend the reed 
spring very carefully and easily toward the side of the 
cone that is too close to the housing. When the spring 
is released it will be found that that edge of the cone 
is now spaced farther from the housing. Repeat this 
process until the right and left-hand edges of the cone 
are equally spaced from the housing. The spacing be- 
tween the edge of the cone and the housing should 
then be even all the way around. (In bending the reed 
spring, hold the pliers horizontally and grip the end of 
the metal bracket which fits over the reed spring. The 
best tool for this purpose is a parallel-jaw pliers, 3@ inch 
wide, with the ends slotted to fit over the bolt and nut. 


The slot should be about 7/32 inch wide and 14 inch 
deep.) 


4. REPLACING GRILL—Rest the speaker on its 
back and press the grill on to the housing, taking care 
to see that the screw holes coincide and that the grill 
is placed with the name plate right side up. It may 
be necessary to use a hammer in fitting the grill on 
the housing and, in this case, as before, a thick cloth 
should be used to protect the finish of the grill from 
the hammer blows. When the grill is in placc, replace 
the four screws which hold it to frame. 


3. Model E-3 Held-Edge Cone 


The manner of disassembling, repairing and assem- 
bling the E-3 is exactly the same as for the E and E-2. 


The cone of the Model E-3 speaker has a flexible 
rubberized fringe extending beyond the edge of the 
cone. Before the grill is placed on the housing, the cone 
and fringe are clear of the housing, with equal spacing 
all around between the rubber fringe and the housing. 
The grill has a strip of felt around its inside edge, and 
when the grill is pressed down on the housing, the outer 
edge of the rubber fringe is pressed tightly between 
the edge of the housing and the felt strip in the grill. 


The small rubber damper is not used on the Model 
E-3 speaker. 


Speaker in Model 52 Set 


The speaker in Model 52 receiving set is of the “held- 
edge” type, somewhat like Model E-3. The flexible edge 
of the diaphragm is pressed all around between the 
housing flange and a large fibre ring. 


To remove speaker, release cord tips from speaker 
posts on set, rest cabinet on its back, take out the six 
screws holding the speaker and draw out the speaker, 
fibre washer and grill. 


An inspection of the speaker will then show that the 
diaphragm is mounted on the reed spring in the same 
way as in Models E, E-2 and E-3, with the exception 
that the edge of the diaphragm touches the metal flange 
all around. 


Instructions for disassembling, testing, repairing, and 
reassembling this speaker are similar to those given 
previously for the E, E-2 and E-3, with the following 
explanatory remarks: 


(lL) The small rubber reed-spring damper is not used 
on this model. 


(2) In mounting the diaphragm, make certain that 
the edge of the cone (where it is joined to the flexible 
fringe) is level all around. If the diaphragm is not 
mounted properly on the reed spring, or if the spring 


83 


is bent, the edge of the cone will extend up on one side 
and be depressed on the other. The remedy is the same 
as given above under the heading “Mounting Cone.” 


(3) The speaker is mounted in the cabinet with the 
outlet hole for speaker cord nearest the top, or set. The 
speaker cord is brought down and under the sound unit 
and up to the outlet hole. 


(4) When replacing the speaker, put the fibre ring 
on top of the diaphragm, lining up the holes in the ring 
and those in the diaphragm and housing flange. Then 
place the wire grill on top of the fibre ring in such a way 
that, when mounted upright in normal position in cabi- 
net, one set of equally-spaced grill wires will be hori- 
zontal and another set of equally-spaced wires will be 
vertical. (See paragraph immediately above.) Rest the 
cabinet of set on its back, and (for convenience of 
mounting) temporarily place a screw through the left 
hand hole in the housing flange, fibre ring and grill, with 
the head of screw toward the back of housing. Arrange 
the speaker in cabinet so this screw comes up through 
the left hand hole in front of cabinet and place a nut 
on this screw, meanwhile holding the speaker in place 
with one hand. Put in the other five screws (with the 
heads on outside of cabinet}, remove the first screw and 
replace it properly. 


SECTION XI 
MISCELLANEOUS SERVICE INFORMATION 
‘1. Use of Power Tubes in Battery Type Sets 


The following battery sets were designed to permit 
the use of a power tube without change: 


Model 
up). 
Model 30 
Model 35. 
Model 32. 
Model 
Model 
Model 
Model 50. 


Instructions are given below for changing the various 
earlier models of battery type sets so that a power tube 
can be used in the last audio socket: 


20 Compact, No. 7960 (Serial Nos. 400,001 


No. 8000 (later type). 


Model 20 Compact, No. 7570 (Serial Nos. 200,000 
to 395,766). 


Model 30, No. 8000 (early type) 


Remove chassis from cabinet and invert, exposing 
wiring under audio (3 tube) unit. Locate gnd return 
wire leading from second audio transformer to blue 
wire of cable, and unsolder it from blue wire. Attach 
an additional short length (6 or 8 inches) of insulated 
wire to this lead from transformer, and bring this wire 
out through back of cabinet. This is the connection 
for the negative of “C” battery used for power tube. 
Connect positive of “C” battery to negative “A” bat- 
tery terminal. Lastly, connect positive (black and red) 
terminal of speaker direct to highest voltage positive 
terminal of “B” batteries or “B” power unit, instead of 
to usual speaker post on set. 


Note—If a 414 volt “C” battery has been used al- 
ready, it can be left connected, and it will then supply 
“C” voltage to the first audio tube only. 


Model 20, No. 4640 (large cabinet), Model 19 and 
Model 24 


Remove set from cabinet and invert. Locate grid 
return (red wire) which runs from secon’ audio trans- 
former to black wire leading from rhevstat to post 
“Minus A.” Unsolder this one red wire (there are 
two) from black lead, solder an 8-inch length of in- 
sulated wire to end of red wire, and bring this lead 
out for connection to negative of “C” battery. Connect 
positive of “C” battery to “Minus A” post of set. 
Apply 135 volts or required “B” voltage to power tube, 
by connecting positive speaker terminal direct to high 
voltage terminal of “B” batteries or other “B” voltage 
supply. - 


Open Type Sets (Mounted on Board) 


Release cover from 3-tube unit and locate secondary 
wire from second (right-hand) audio transformer. This 
wire emerges from sealing compound in base of unit 
and is soldered to bolt head of post “Minus A.” Re- 
move this wire from this bolt, solder a separate length 
of insulated wire to it, and bring this lead out through 
ventilating hole in cover, to be connected to negative 
of “C” battery required by power tube. Connect posi- 
tive of “C” battery to “Minus A” post of 3-tube unit. 


Connect high voltage terminal of “B” batteries or 
“B" Power Unit, as described above for cabinet sets, 
direct to positive speaker cord terminal. Power tube is 
placed in last audio socket (right hand of two front 
tubes in 3-tube unit). 


Note—Where dry batteries are used for “B” power, 
we suggest the “112A” type of power tube, 135 volts 
total “B” and about 9 volts “C” battery. Where stofage 
“B” batteries or a good “B” power unit, such as the 
Atwater Kent Model “R,” is used, we suggest using 
the “171A” type power tube. This tube gives perhaps 
a little better quality than the “112A” type, but con- 
sumes too much current to be economical when dry “B” 
batteries are used. 


2. Replacement of Rheostat (Battery Type Sets) 


(a) Removing Rheostat Assembly 


(1) MODELS 20 AND 20 COMPACT. First un- 
solder wires leading from sub-panel to the Detector 
2-stage amplifier assembly and the double rheostat. 
Remove the four screws which pass through the audio 
transformer bases which hold detector and audio panel 
to main sub-panel. This will release the assembly, mak- 
ing accessible the three screws which hold rheostat and 
switch panel assembly. Remove these three screws and 
rheostat can then be removed from main panel. 


(b) Installing New R «sistance 


Pull out rheostat kno! holding spring, releasing knob. 
Unsolder resistance wi terminal where it comes 
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through panel, and pry out resistance unit. Insert new 
resistance unit, forcing down equally all around with 
suitable tool, pushing terminals through small holes in 
panel. Solder the one terminal, and bend the other 
over where it projects through panel a fraction of an 
inch. Replace rheostat knob, then knob holding spring 
and reassemble, reversing above procedure. 


(2) MODELS 30 (early type) and 32. First unsolder 
the four wires leading to rheostat panel, remove station 
dial and vernier knob, take out the three screws under- 
neath dial, which hold condenser assembly, then remove 
four screws (five on Model 32) on bottom of sub-panel. 
Next, pull condenser sub-panel assembly out from main 
panel, exposing three screws holding rheostat assembly 


TO —F OF 
DET. AND A. 
F, SOCKETS, 


TO—A 
CABLE LEAD 
(BLACK ). 


Fic. 89. Rear View or Dousre RuEosTAT AND FILAMENT 
Switcu ASSEMBLY USED IN Mobets 20 


(No. 4640-7570), 19 anv 21. 


to main panel. Pull rheostat off panel and repair as 
described under (1B). Reassemble set by reversing 
above procedure. 


(3) Model 35. Remove tuning dial and lift set from 
cabinet. Then unsolder the three wires leading to 
rheostat and remove the two screws which hold it to 
panel. Rheostat can then be removed and repaired as 
necessary. (See paragraph 1B.) 


TO)-—F GFR. PF. SOCKETS. 


TO —A CABLE LEAD 
(BLACK). 


TO —F OF DET. AND 
A. F. SOCKETS, 


REAR VIEW OF RHEOSTAT AND FILAMENT SwitcH 
ASSEMBLY USED IN MODEL 35. 


Fic. 90. 


(4) Models 30, 33, 48 and 49. Unsolder the four 
wires leading from rheostat panel to detector and audio 
assembly (where they are attached to latter). Remove 
station dial, vernier knob (also antenna adjustment knob 
on No. 33). Next remove the machine screws which 
hold condenser panel assembly to main panel (three 
at each end on Model 30, also one in center Model 
33). Pull away sub-panel, exposing screws holding 


rheostat panel assembly, and then proceed as described 
under (1B). 


(5) Model 50. Remove set from wood cabinet and 
metal case. (See Section VI.) Remove the six screws 
which hold front panel to condenser panel (3 at each 


GREEN COVERED LEAD (FIXED RESISTANCE) 
TO —F CONTACTS OF A. F. SOCKETS. 


TO —F OF DET. TO —F CON- 


SOCKET. TACTS OF R. F. 
SOCKETS. 
TO —A (BLACK) CABLE LEAD. 
Fic. 91. Rear View oF DovusL_t RHEOSTAT AND FILAMENT 


SwitcH AssEMBLY Usep IN Mopers 20 Compact (No. 
7960), 30 (Early Type), 32, 33, 48, 49 anv 50. 
NoTe.—The appearance of the rheostat in later Model 30 sets, 


and in Models 48 and 50, is slightly different from that shown 
above, but the connections are similar. 


side). Let front panel drop forward, leaving rheostat 
panel attached to sub-panel. Remove the two screws 
which hold rheostat panel to sub-panel, releasing the 
former, so that it can be readily approached and repaired 
in the same manner as the other sets. (See para- 
graph 1B.) 


3. Synchronizing Variable Condensers in One Dial Receivers 


In order for a set of the single-dial type to be at 
maximum efficiency it is extremely important that all the 
variable condensers be “synchronized,” that is, so ad- 
justed on their shafts that they will all tune in a desired 
wave length with equal efficiency at any point on the 
wave band. 


It is understood, of course, that all the R. F. trans- 
formers and condensers in any set are matched properly 
at the factory, and also are correctly synchronized, 
however, occasionally the synchronism is disturbed by 
a jar to the set in shipment, etc., in which case re- 
synchronizing is required. The apparatus required and 
procedure of checking is practically the same as described 
in Section III, under “Testing Set for Output,” and is 
as follows: 


For the purpose of checking a set which it is desired 
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to synchronize, a pre-determined standard of volume of 
output should be made use of. This standard is obtained 
from a set known to be perfect, or better still, the aver- 
age of the output of several sets of the same type, all 
known to be functioning properly. The volume must 
be checked on three wave lengths, at low, medium and 
high—as for example, at points 20, 40 and 80 on the 
dial. The procedure is as follows: 


1—Place the signal-producing apparatus at such dis- 
tance from the receiving test stand that when it 
is in operation with the dial set at 50, the out- 
put reading on the galvanometer of the test stand 
when connected to the standard set will be around 
50 or 60. Ai little experimenting will be neces- 
sary to do this, but by regulating the position of 
the antenna wire from the transmitter, a satis- 
factory adjustment can be arrived at. 


2—Turn on transmitter, loosen the set screws in con- 
denser pulleys of the set being tested, and turn 
switch on test stand, so that the set being tested 
will register on the galvanometer. (Do not loosen 
screws in dial-condenser pulley.) 


3—Set condenser dial of transmitter at 80 (high) and 
then turn the condenser rotor assemblies in the set 
by hand, until the signal is tuned in on the test 
stand, as shown by a maximum output reading on 
the galvanometer. Make a notation of the reading 
on paper. Great care should be taken that the 
position of antenna wire from transmitter is not 
changed during the following process, the setting 
of the tuning dial only being carefully changed 
when passing from one wave length to another. 


4—Next set transmitter dial at 40 (medium) and 
readjust condensers in set for maximum galvano- 
meter reading, again making a pencil notation of 
‘the reading. 


5—Repeat this with the dial at 20 (low), again jot: 
ting down the reading obtained. 


6—With condensers set for maximum volume at low, 
tighten set screws in pulleys very carefully so as 
not to disturb adjustment. The reading after they 
are tightened should be the same as when they 
were loose. 


7—Now readjust transmitter to medium and high 
successively and note how the reading compares 
with the one obtained previously, when the belts 
were loose. If there is more than 25 or 30% 
lower output on either medium or high, it indicates 
that the radio frequency units are not matched 
and the set will not be up to standard on that 
particular band of waves, especially on distant 
reception. In such cases the trouble will most 
likely be found in either the R. F. transformer 
assembly or the variable condenser group. If a 
thorough visual inspection of the R. F. trans- 
formers does not reveal any defect, the condensers 
may be “out” and had best be replaced, as per 
instructions in Section VI. 


8—The standard set should be connected to the test 
stand while the test is being made, so that by 
simply switching over to the standard set, the 
reading of the galvanometer on each wave length 
can be compared with the standard immediately. 
The standard set is used as a- means of checking 
and keeping constant the output from the trans- 
mitter. 
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Fic. 92. Ticutentnc Puttey Set Screws Arrer CONDENSERS 
Have Been SYNCHRONIZED AT A Low Wave LENCcTH. 


4. Adjusting Tension of Belts in Single Dial Atwater Kent Receivers 


On Atwater Kent single dial receiving sets the vari- 
able condenser to which the dial is attached (termed 
the “dial-condenser”) is held in a fixed position by 
three screws. 


Each of the other variable condensers is arranged in 
such a way that when its three screws are loosened, 
it may be moved independently a fraction of an inch 
toward or away from the dial-condenser, thus loosening 
or tightening one belt. When the condenser has been 
moved to the point giving the correct belt tension the 
three screws holding the condenser are carefully 
tightened. 


At the factory the belt tension is determined by the 
use of an auxiliary gauge which gives an accurate indi- 
cation of tension. These gauges are not available out- 
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side, so dealers’ and distributors’ service men must judge 
the tension by the “feel” of the belt when it is pressed 
down lightly with the forefinger. The belt must be 
tight enough to avoid “play” in the movement of the 
condenser, but the tension must not be great enough 
to bind the rotary plates. 


The service man should carefully estimate the tension 
of belts on sets that have been adjusted at the factory, 
and then endeavor to secure the same tension on all 
belts that he may adjust. 


In the case of sets in which the pulleys and belts are 
already properly arranged, the belt tension should be 
adjusted in accordance with the instructions given under 
the heading, “Adjusting Belt Tension.” If the pulleys 
and belts have been removed from the set, as is neces- 


sary when replacing the condenser assembly, they should 
be replaced as described under the separate headings 
“Pulleys” and “Belts.” 


PULLEYS 


Put dial-condenser pulley on the shaft of dial-con- 
denser, with hollow side of the pulley facing set. This 
pulley has two short “pins” on its outside surface. Turn 
pulley so the outer one of the two pins is exactly on top. 
Hold pulley in this position and move rotary plates of 
the dial-condenser all the way inside the stationary 
plates. Then, with the pulley and condenser in this 
position, carefully tighten the two set-screws in the 
pulley. Make sure these screws are tight. The pulley 
should not be pushed in too far on the condenser shaft 
or the belt will rub against the set. 


The illustrations (Figures 93, 94 and 95) show clearly 
how the other pulleys should be arranged on the con- 
denser shafts. 


The pulleys on the shafts of all variable condensers 
(except the dial-condenser pulley) must turn freely or 
difficulty will be experienced in synchronizing the con- 
densers. Twirl each pulley to see if it moves freely. 
If it does not move easily, rub the condenser shaft and 
pulley-bearing free from dirt and try again. If the 
pulley sticks, replace it or smooth off the condenser 
shaft with a fine grade of emery cloth. Also remove any 
burrs from the ends of the pulley bearing. 


Do not proceed further until the pulleys turn easily. 
If the difhculty is caused by a damaged condenser shaft, 
replace the group of condensers. 


BELTS 


(a) Each belt must be arranged with the eyelets (that 
clamp the two ends of the belt together) at the bottom 
of the belt loop. Each belt has two small holes, one to 
fit over one of the pins on the dial-condenser pulley 
and the other hole to fit over the pin on the pulley 
which that belt controls. 


Loosen screws in the outer condensers and move them 
toward the dial-condenser so the belts will fit easily 
over the pulleys. In moving condensers, hold them by 
the heavy frame of the stator plates. Never place any 
strain on the pulley, shaft, or rotary plates of the con- 
denser. . . 


(b) Models 30, 35, 37, 40, 41, 42, 48 and 50, Arrang- 
ing Belts 


First put on the belt that fits over the inner one of 
the two pins on the dial-condenser pulley and over the 
pulley of the third (right) condenser. 


Then put on the belt that fits over the outer one of 
the two pins on the dial-condenser pulley and over the 
pulley of the first (left) condenser. 


(c) Models 32, 33, 36 and 49, Arranging Belts 


First put on the belt that fits over the inner one of 
the two pins on the dial-condenser pulley and over the 
third pulley. 
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Then put on the belt that fits over the inner one o! 
the two pins on the dial-condenser pulley (it will be or 
top of the first belt) and over the pulley of the fourtl 
(right) condenser. 


Finally put on the belt that fits over the outer one o 
the two pins on the dial condenser pulley and over thi 
pulley of the first (left) condenser. 


(d) Models 38 and 44, Arranging Belts 


First put on the belt that fits over the first (dial 
condenser) and second pulleys, then the belt that fit 
over the first and third pulleys, and finally the belt tha 
fits over the first and fourth pulleys. All three belts fi 
over the inner one of the two pins on the dial-condense: 
pulley. 


ADJUSTING BELT TENSION 


Preliminary Procedure 


(a) See that the three screws holding dial-condense 
to chassis are tight, and that the three screws in eacl 
of the other variable condensers are slightly loosened 
Note that the holes through which these latter screw 
pass are slotted, allowing the condenser to be movec 
horizontally a fraction of an inch toward or away fron 
the dial-condenser. Two pins projecting from the fron 
of the condenser fit into two horizontal slots and serv 
to keep the condenser properly aligned. Be certait 
that the condenser pins are in the slots and not jammec 
outside. (Models 30 (early type) and 32 have moulde 
end-plate variable condensers and these do not have th 
projecting pins.) 


(b) In Atwater Kent single-dial receivers havin; 
metal frame variable condensers, a hole is provided i 
the front of the chassis at the edge of each condenser 
The hole is placed on that side of the condenser whicl 
is nearest to the dial-condenser. The frame of the con 
denser partly covers the hole. By inserting the blad 
of a screw driver (held in the left hand) in this hol 
and twisting the blade, the condenser may be move 
away from the dial-condenser, thus tightening one belt 
When the condenser is moved to the point giving th 
correct belt tension, keep the condenser in that positiot 
and then, with another screw driver in the right hand 
tighten the three screws that hold the condenser to th 
chassis. 


In Models 30 (early type) and 32, both of which hav 
moulded end-plate variable condensers, holes for movin 
the condensers are not provided in the metal bracket o1 
which the condensers are mounted. In these sets th 
condensers may be moved with the fingers when adjust 
ing the belts. 


In four-condenser sets where two or three belts ar 
placed over each other, the tension of the under bel 
must be adjusted first and the upper belts must be slack 
If the upper belt is adjusted first, it will not be possibl 
to judge the tension of the lower belt. The correc 
order for adjusting belts in the different sets is give: 
below under separate headings for the various types o 
sets. 


(c) The screws must be tightened carefully so the 
condenser will not move and change the belt tension. 
If the condenser does move, causing the belt tension 
to change, loosen the three screws, readjust the tension, 
and again tighten the screws. Repeat, if necessary, 
until when the screws are tight, the tension is correct. 
Make the screws very tight. 


Models 30 (later type), 35, 37, 40, 41, 42, 48, 50 
and 52, Adjusting Belt Tension 

Adjust right-hand belt first. Insert the blade of a 
screw driver in the chassis hole at the left-hand edge of 
the third condenser. Twist the blade slowly, forcing 
the third condenser toward the right until the belt 
seems to have the correct tension, as judged by the 
finger, hold the condenser in that position and, with 
another screw driver, tighten the three screws. Adjust 
the left belt in the same general way. See paragraph 
(c) above. 


Models 38 and 44, Adjusting Belt Tension 


First adjust tension of belt that passes over pulleys 
of dial-condenser and second condenser. Then adjust 
belt passing over pulleys of dial-condenser and the third 
condenser, judging the tension by pressing down on this 
belt between the second and third pulleys. Finally 
adjust tension of belt passing over pulleys of dial-con- 
denser and the right-hand condenser, judging the ten- 
sion by pressing down on this belt between the third 
and fourth pulleys. See paragraph (c) above. 


Models 32, 33, 36 and 49, Adjusting Belt Tension 


First adjust belt passing over pulleys of dial-condenser 
and third condenser. Then adjust belt passing over 
pulleys of dial-condenser and fourth condenser, judging 
tension by pressing down on this belt between the third 
and fourth pulleys. Finally adjust left-hand belt. See 
paragraph (c) above. 


Part Numbers of Pulleys and Belts 


(Refer to Illustrations for Identification and Arrangement of Pulleys and Belts) 


MODEL OF SET BELTS PULLEYS 
“A” “BY me eg No. 1 No. 2 No. 3 No. 4 
30 
(Molded end-plate  vari- eae - 9 9169 9165 
able condensers.) a268 7965 ae 2168 
Jon) OT eeSn ari SOR Oyin 
metal frame variable con- 8146 8136 9168 9169 9168 
densers). (Long) (Short) 
32 8146 | 8146 8282 9168 9169 9168 9171 
(Long) 
or) Lee ane j SOU | alk eh emits 
(Identified (Identified by one 
; | by two hole through 
2 ‘ 
: ees, | dom | age, | ee | site tien | and et 
| wa € oy | through “E” stamped in- 
; : yu ong) 4 Bae side). side.) 
| 
50 8146 | 8146 | 9168 9169 9168 
| | | 
| 
| | 
33, 36 and 49 8963 | 8963 8964 9168 | 9169 9168 9171 
| (Long) | 
eS ; ale iam er fh | 
40-42-52 13484 13483 9168 | 9169 | 9168 
| (Long) (Short) | | | 
| | 
| | | z at oe 
| | : 
44 13675 13676 13677 9169 j 9168 | 9171 | 13263 
' (Short) (Long) (Extra | | 
Long) | 


PULLEY NO 1 BELT ‘A’ PULLEY NO. 2 BELT 'B PULLEY NO. 3 


Fic. 93. View or 37 CHassis, SHowrnc How Putitys anp Betts arE Mountep. The same arrangement is used in Models 
30, 35, 40, 43, 42, 48, 50 and 52. 


NO TRS BT, NO.2R.F.T NO, 3. R. FT, NO 4RF.T 


PULLEY NO. 1 BELT ‘A’ PULLEY NO. 2 BELT ‘B’ PULLEY NO.3  BELT'C PULLEY NO 4 


Fic. 94. Front View oF Mover 32 Sun-PaneL AsseMBLY. The same arrangement of pulleys and belts is used on Models 32, 
36 and 49, except that the dial-condenser pulley is usually placed with the hollow side toward the condenser. 


NO. 1 R.F. T NO, 2 R; F. T: NO. 3 R. F. T. NO. 4 R. F. T. 


PULLEY NO. 1 BELT ‘A’ PULLEY NO. 2 BELT ‘B’ PULLEY NO. 3 BELT ‘C PULLEY NO. 4 


Fic. 95. Front View or Moper 38 Cuassis. The pulleys and belts on Model 44 are arranged in a similar manner. 
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SECTION XII 
Model 41 Direct Current Receiver 


General Description 


The Model 41 is a seven tube receiver similar in 
appearance to Model 40, but designed to operate on 
110 volts Direct Current (D.C.). The power unit and 
filament circuits are therefore quite different from those 
in the A.C. sets, and owing to the low maximum voltage 
available for plate supply, the audio frequency circuit 
is arranged differently from that in the battery type and 
A.C. electric sets. 


Since the power supply for this set is direct current, 
and D.C. type tubes are used throughout, the function 
of the power unit is simply to act as a filter to smooth 
out the current as received from the original source, and 
reduce and distribute it as necessary for the plate and 
filament supply of the tubes. 


As will be noted from the simplified diagram (Fig. 
96), the power unit consists of the following parts: 


(a) 2 R. F. Chokes, one in each side of line. 

(b) 2 A.F. Filter Chokes connected in series in posi- 
tive side of line. 

(c) 3 Fixed Condensers connected across line at points 
between the series of choke coils. 

(d) A Series Resistor, mounted on outside of power 
unit at one end, and connected in series with 
one side of the D.C. line. The purpose of this 
resistor is to reduce the line voltage to a value 


such that, when all the tube filaments are con-. 


nected in series across the line, each will receive 
approximately its rated voltage. 

(e) Output choke, through which the filtered posi- 
tive voltage is applied to the plates of the two 
last audio tubes. 

(f) Detector plate voltage resistor. This is mounted 
along with the R.F. chokes (a) on the lower 
side of the power unit panel assembly. 


It will be noted that the audio amplifier tubes receive 
practically the full line voltage as their plate supply, 
except that there is a slight drop in voltage in passing 
through the filter system. 


No2 AFT. 


GREEN 


No.4 


SPEAKER 
POSTS. 
© No.2 


OUTPUT CHOKE. 


MOTIZA 


+B, tst AE: 


+B, 2nd A.F 


Fic. 97. Scuematic DiaGRAM OF THE “DouBLe Aupio” 2ND 
A.F. STacE In Monet 41. 


The series resistor reduces the 110-volt supply to 35 
volts, and this 35 volts is applied to the terminals of the 
filament circuit of the set, which includes the filaments 
of all the seven tubes in series. Since in accordance 
with a fundamental law of electricity this voltage is 
divided among the filaments, each receives approximately 
5 volts. To further equalize the voltage on the tubes, 
shunt resistors are connected across some of the tube 
filaments. Without these resistors, the tubes at the 
negative end of the series would receive the highest 
voltage, due to the cumulative addition of the plate 
currents. 


The audio amplifier system used on the Model 41 is 
somewhat different from that used on previous models. 
The first stage of audio is the same, but the second stage 
consists of two of the 171-A type tubes arranged with 
a double secondary audio transformer, as shown in the 
diagram, Fig. 97. The additional tube socket required 
is mounted on the outside of the right hand end of the 
power unit. 


(Continued on page 94.) 
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Fic. 96. SimpiiFrep DracrAM oF Power Unit AND FILAMENT Circuit IN Mone 41 RECEIVER, 
Tubes of the 112-A type are used in all sockets except 2A and 2Aa. 


Continuity Test Table and Chart—Model 41 D.C. Set 


_Colors Refer to Cable _Leads) 


(For Following Tests, Remove Cable Panel from Power Unit. 


REMARKS and FURTHER 
POSSIBILITIES 


Examine cable for broken leads 
Repair or re- 


Examine ltead from volume control 


NOTE.—If a by-pass condenser 
is thought to be defective, unsolder 


its lead from rest of circuit and 


| 
TEST FROM | Correct WRONG READING INDICATES 
| Reading 
Each cable lead end | Full | Open in cable or connection. 
to corresponding sold- | _ and short circuits. 
ered cable connection | place cable if necessary. 
under set (except yel- | | 
low, and black-red 
tracer). Sia I \ 
GROUND POST to ; 
Metal Chassis. Full Open connection. to metal chassis. 
Black. None Shorted R.F. by-pass condenser, grounded | 
fil. circuit, or grounded A.F. grid. circuit. | 
White. None Shorted R.F. by-pass condenser, or grounded 
| R.F.-1st A.F. plate circuit. test condenser sepdrately. 
Black-Red Tracer. None Grounded secondary No. 2 A.F.T. | 
Yellow. None | Grounded detector plate circuit. | 
+FD . None | Shorted detector filament condenser. | 
—F3R None | Shorted R.F. by-pass condenser. | 
Stator Each Var. Cond. None | Shorted variable condenser. 


Top Cont. of Vol. Cont. 
Antenna Terminal. 
(Turn Volume Knob.) 
Center (Tap) Contact 
On Ant. Coup. Trans. 


Nearly Full | 


Smooth and 


Nearly Full | 


None 


Open resistance unit in volume control. 


| No reading—open res. winding. Erratic 
reading—damaged winding or slider. 
Shorted volume control condenser. 


Or grounded R. F. grid.-fil. circuit. 


BLACK to 
Red-White Tracer. 


Rie 
4+F1A 
—F2A 
4F2A 
—F2R 
GiR 
GeR 


G1A, G2A 


Nearly Full 
Full 


Nearly Full - 


Nearly Full 


Nearly Full 


Nearly Full 


Nearly Full | 


Partial 


Partial 


YELLOW to) 


WHITE to 
PIR 


P2R, P3R 
P1A 
OTHER TESTS 
+F1R to —F1A 
+F2R to —F3R 


—FD 


+F3R to —FD 
G3R to —F3R 
Stator of to GD 


Det. Var. Cond. +FD 


PD 4 


- 


Partial — 
_None 


Partial 
Full 
Partial 


Full 

Full 

Full 
Partial 


None 
Full 


__| Open secondary No. 3 R.F.T. 


Open filament shunt resistor. 

Open lst R.F. grid bias resistor. 

Open between +F1A and contact No. 2. 
Open connection between +F1A and —F2A. 
Open between +F2A and contact No. 3. 
Open between —F2R and contact No, 4. 
Open antenna coupling transformer. 


pie a Os secondary No. 1 R.F.T. or open 
No. 1 grid resistor. 


__None—Open secondary No. 1, 2 A.F.T. 


~ None—Open primary No. 1 A.F.T. 


_| Shorted phone condenser. 


| Open primary No. 1 R.F.T. 
| Open primary No. 2, 3 R.F.T. 
_None—Open primary No. 2 A. FT. 


Open connection. 

Open connection. 

Open connection. 

Open secondary No. 2 
No. 2 grid resistor. 

Shorted grid condenser. 


R.F.T. or open 


Green (or black) covered wire. 


Full-Shorted grid circuit or resistor. 


Full—Shorted secondary, 
Full—Shorted primary. 


Or open Ist R.F. plate resistor. 


Full shorted ‘primary. 


Full—Shorted grid circuit. 


Note. —The ‘readings vary somewhat, depending on the resistance of the meter. 
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Fic. 99. Testrnc Cuart ror Moper 41. 
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(Note that the filament contacts of sockets 1-R and 2-A are reversed from the usual polarity.) 
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Due to the comparatively low plate voltage available 
(approximately 90 volts after filtering) two stages 
of straight audio amplification connected in standard 
fashion, would not provide sufficient undistorted output 
volume. The use of two tubes in this 2nd A. F. “double 
audio” arrangement causes the available undistorted 
volume to be equal to that of the A.C. sets, although 
the plate voltage is much lower. 


Special Notes on Installation 


The service man should be familiar with several 
special points which must be observed in connection 
with the satisfactory installation of Model 41. 


REVERSING PLUG: If the set does not operate 
when first installed (although the tubes light), reverse 
the two-pronged plug into the electric socket, so that 
the current flows in the proper direction. 


USING COUNTERPOISE: In some cases where an 
unpleasant hum is experienced in reception, this can be 
overcome by the use of a “counterpoise” instead of a 
ground connection. A counterpoise consists of a length 
of insulated wire connected to the ground post of the 
set, the other end being open. This wire can be strung 
in any convenient manner, preferably in a straight line, 
or nearly so. 


DETECTOR CAP: The metal cap furnished with 
the set (in small envelope) should be placed over the 
detector tube, which is fourth from left. This will pre- 


Removing Chassis from Cabinet 
Replacing Variable Condensers 


Instructions for removing the chassis from cabinet 
and for replacing the group of variable condensers are 
the same as given on page 63 for Model 42. 


Replacing R. F. Amplifier Assembly 


If one R. F. transformer is defective, replace the R. F. 
amplifier assembly, an illustration of which is shown in 
Fig. 98. 

Procedure: Remove chassis from cabinet. Unsolder 
four leads from by-pass condensers, and filament leads 
at filament contacts —FI1A and —FD. Unsolder lead 
from the secondary of No. 3 R. F. T. at filament contact 
+FD. Loosen lower nut on rear of each variable con- 
denser and remove the secondary lead lugs. -Unsolder 
green (or black) insulated resistance wire from —F1R 
and unsolder blue lead from —F2R. Unsolder white 
cable lead and yellow lead of No. 2 A.F.T. from the 
exposed section of the +B, R.F lead at the right hand 
end of the R. F. assembly. Unsolder leads to contacts 
“A” and “B” on R.F. plate circuit resistor. Unsolder 
black lead from antenna coupling transformer at GIR 
and unsolder leads from grid resistors at contacts G2R 


and G3R. 
Unscrew four bolts holding the assembly and the Ist 
R. F. series plate resistor strip, the: remove the assembly, | 
Reassemble with replacement K. F. amplifier, reversing 
above procedure. Replace the Ist R. F. resistor mount- 


vent microphonic noises, such as a howl or hum. ing strip. 
{ 
TO STATOR OF SOLDER GREEN (OR SOLDER BLUE TO STATOR TO STATOR OF 
LEFT BOND BLACK) COVERED LEAD FROM OF CENTRE RIGHT HAND 
VAR, COND. RES. LEAD FROM CONTACT NO. 4 VAR. COND. VAR. COND. 
CONTACT NO.1TO TO THIS Ease 
THIS POINT (-FiR) POINT (-F2R) 
TO-FD 
SOLDER 
WHITE CABLE 
: LEAD AND 
re & oy Be YEL. LEAD OF 
ae has NO. 2 A. F. T TO 
re! fel ; THIS POINT 
fi Da TO+FD 


TO CONTACT “A” NO.1R.E.T. TOCONTACT'pr NO.2RET NO.3RET 
ON ISTR.F ON IST R. P. 

SERIES PLATE SERIES PLATE 

CIR. RESISTOR RESISTOR 


Fic. 98. View or R.F. Ampiirter Assematy, SHowinc Wuere Eaco Leap IS TO BE CONNECTED. 
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Voltage Test Table 
ATWATER KENT DIRECT CURRENT RECEIVERS 


All Measurements Made While Set Is in Operation 
Use high-resistance D. C. Voltmeter$ 


APPROXIMATE 


Voltage at Power Unit Panel Assembly. | VOLTAGE 
| Models 41-51 
—A to +A. 
—A to +B, R.F.-lst A.F. 90 v. 
—A to +B, Detector. | 60 V. 
—A to Output No. 1. 95 V. 
—A to Output No. 2. | 95 V. 
Filament Voltage at Set.* 
—FI1R to +F1R (lst R.F. Filament). 4.8 V. 
—F2R to +F2R (2nd R.F. Filament). 4.9 V. 
—F3R to +F3R (8rd R.F. Filament). 4.6 V. 
—FD to+FD (Detector Filament). 4.6 V. 
—F1A to +F1A (lst A.F. Filament). 4.9 V. 
4.8 V. 


—F2A to +F2A (2nd A.F. Filament). 


Grid Bias at Set.* 
—F1R to GIR (1st R.F. Bias). oe Nie 
—F1A to G1A (ist A.F. Bias). 4.8 V. 
—F2A to G2A (2nd A.F. Bias). 9.7 V. 


Plate Voltage at Set.* 


— HIER to PIR, (ist RE. Plate). 6 

—F2R to P2R (2nd R.F. Plate). 6 

—F3R to P3R (3rd R.F. Plate). 6 
—FD to PD (Detector Plate). | 24 V. 

| 8 

8 


—F1A to PIA (list A.F. Plate). 
—F2A to P2A (2nd A.F. Plate). 


Voltage at 2nd A.F. Tube on Power Unit.* 


—F to +F (Filament Voltage). | 4.8 V. 
—F to G (Grid Bias Voltage). 9.7 
5 ; 


—Fto P (Plate Voltage). 8 


* Contact made through socket eyelets. t The readings in the table were taken with a Weston No. 489 (0—50—250) voltmeter. 
Other types of voltmeters may give slightly different values. 


a ae 


Model 51. The Model 41 receiver is also manufactured in a thirty-inch high metal cabinet like that of Model 
52. This receiver is known as Model 51. The chassis is identical with Model 41, except that the shielded antenna 
lead is not used—instead, two twenty-foot leads are furnished for connection to the regular antenna and ground. 
The speaker ins Model 51 is the same as in Model 52—service instructions for this type speaker are given on page 83. 
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Power Unit in Direct Current Receivers 


General Information 


A simplified circuit diagram of the power unit used 
in the Atwater Kent Model 41 direct current receiver 
is shown in Fig. 96. A wiring diagram of one of the 
first units of this type is shown in Fig. 103. Slight 
modifications were made subsequently in order to im- 
prove the reliability of the unit. The modified arrange- 
ments are shown in Figs. 101 and 105. 


A socket for one of the 2nd A. F. amplifying tubes 
is mounted at the right hand end of the power unit. 
A filament series resistor (similar in appearance to the 
regulating resistor in A.C. power units) is mounted at 
the left hand end of the unit. 


Instructions for removing the power unit from cabinet 
are similar to those given on page 69 for Model 42 unit. 


Testing 


Apply the continuity tests given in the table on this 
page. If the tests indicate that the filament series re- 
sistor, detector plate circuit resistor or one of the R. F. 
choke coils is defective, it may be replaced. If anything 
is defective in the A.F. filter chokes or condensers, 
which are sealed in the metal container, a new sealed 
container should be substituted. 


Replacing Sealed Power Unit Container 


Remove the lid of unit and the filament series re- 
sistor. Unsolder leads from sealed container at panel 
assembly. Unsolder four leads from tube socket con- 
tacts and the two primary winding leads where one 
connects to the toggle switch and the other connects to 
one side of the 110-volt supply cable. 


Remove two screws holding socket to angle bracket 
and remove socket. Pull the power-unit cable leads up 
through the hole in tube socket angle-bracket and 
pull the red-green tracer lead and the primary winding 
leads up through the cable covering. Remove the panel 
assembly with attached power-unit cable leads. (In the 
early type of unit shown in Fig. 103, the primary wind- 
ing leads are not brought through the power unit cable.) 


Reassemble with replacement sealed container, re- 
versing the above procedure. Note that the red-green 
tracer lead and the primary winding leads from the re- 
placement sealed container should be brought through 
the power-unit cable. This may be accomplished with 
the aid of a piece of bus-bar, hooked at one end, by 
pushing the bus-bar up through the cable from the 
socket end, fastening the lead to the hook, and pulling 
the bus-bar back again, thus drawing the lead through 
the cable covering. 


Note.—In servicing or assembling the direct current power unit, make certain that the R. F. choke coil contacts do not 
make accidental connection with any of the terminals on the panel assembly. 


- Continuity Test Table for Direct Current Type Power Unit 


For Following Tests, Remove 


Cable Panel from Power Unit 


REMARKS and FURTHER 


TEST FROM | Correct WRONG READING INDICATES 
xs % a Reading — Le " Rp: 3 POSSIBILITIES 
Each Socket Contact to Full | Open in lead or connection. 
Corresponding Ter- | 
minal on Panel. | | 
Test Across Contacts 
on Each R.F. Choke. Full Open R.F. choke. 
4B R.F.-1st A.F. to | | 
+110 Volt Input. Nearly Full | None—Open filter choke or connection. | 
+B Detector. Partwal* None—Open detector plate circuit resistor. _ Nearly Full—Shorted detector by- 
pass condenser, 
+A | Nearly Full | None—Open filament series resistor. Examine resistor carefully to see if 
—A None Shorted filter condenser or shorted pos. cir. it is open, shorted, or damaged 


None—Open output choke or connection. 
None—Open output choke or connection. 


in any way. 


Output No, 1. Nearly Full 
Output No. 2. Nearly Full 

—A to —110 Volt | Full Open connection in negative line. 
___Input._ 


Exposed Edge of Metal 
Container to 


—A, +A None Grounded circuit. 


! 

Examine power unit wiring for ex- 
ternal grounds. If ground is 
internal, replace the sealed con- 

tainer. 


*If using a low-resistance testing voltmeter, this reading will be “small.” 
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Nore.—Complete direct current power units of the Ist, 2nd and 3rd type are interchangable in Model 41 receiver. 
Only the 3rd type is supplied as replacement. “ 
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